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THE E F F F C T S  OF A C H A N G I N G  GOL D PR IC E
ON THE S O U T H  A F R I C A N  GOLD M I N I N G  I N D U S T R Y
S U M M A R Y  OF THE THE S I S
The i m p o r t a n c e  of gold in the d e v e l o p m e n t  of South
A f r i c a  as an i n d u s t r i a l i s e d  e c o n o m y  c a n n o t  be o v e r - e m p h a s i s e d .
T o w a r d s  the end  of the 19th c e n t u r y  the e c o n o m y  d e p e n d e d  a l m o s t  
e n t i r e l y  on the p r o d u c t i o n  of gol d and d i a m o n d s  w h i c h  lai d the 
f o u n d a t i o n  for a h i g h l y - d e v e l o p e d  n a t i o n a l  ec o n o m y .
uJith gold sti ll c o n t i n u i n g  to pla y an i m p o r t a n t  
role c o u p l e d  wi th  the re c e n t  pr ice  i n c r ea ses , a nee d was felt
to i n v e s t i g a t e  the p o t e n t i a l  e f f e c t  of h i g h e r  p r i c e s  on gold
p r o d u c t i o n  in Sout h A f r i c a .  For r e a s o n s  set out in the study, 
it was d e c i d e d  to c o m p a r e  p o t e n t i a l  o u t p u t  for five d i f f e r e n t
gold price s. A gold pri ce r e c e i v e d  by the m i n e s  of 050 per
ounc e was u se d as a base. F u r t h e r  c a l c u l a t i o n s  were m ade  at
060, 070, 0100 and 015 0 per ounce.
The c a l c u l a t i o n s  for all the cases  w ere  done duri n g  
the per i o d  whe n the Rand was f l o a t i n g  with the Po und  S t e r l i n g  
and a R a n d : D o l l a r  p a r i t y  of 1 : 1 , 2 4  was used. Si n c e  then two 
pa r i t y  c h a n g e s  occur ed:
the Ran d was p e g g e d  to the D o l l a r  on the 25th October ,
1 97 2 to give a R a n d : D o l l a r  par i t y  of 1: 1 , 2 7 7 3 2 ,  and
the D o l l a r  was d e v a l u e d  on the 13th Fe bru a r y ,  1973 by 
1 1 , 1 %  to give the p r e s e n t  R a n d : D o l l a r  p a r i t y  of 1:1, 4 1 9 2 .
The e f f e c t  of the ab o v e  two p a r i t y  c h a n g e s  is that 
re v e n u e  in D o l l a r  terms  is o v e r s t a t e d  by 1 4 ,45 5%.  It is 
s u g g e s t e d  that for p u r p o s e s  of this s t u d y  the Rand f i g u r e s  be 
a c c e p t e d  and w h e r e v e r  D o l l a r s  are use d in fu tur e e s t i m a t e s  
these be i n c r e a s e d  by the a f o r e m e n t i o n e d  14, 4 5 5 % .  In D o l l a r
t e rm s /
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terms the five Ca ses a n a l i s e d  w i l l  ch a n g e  as follows:
Case A : 5350 b e c o m e s 0 57, 23 per ounce
Case B : 260 b e c o m e s 0 68, 67 per ounce
Case C : 270 b e c o m e s 0 8 0 , 1 2 per oun ce
Case D : 0100 b e c o m e s 0 1 1 4 , 4 6 per ou nce
Case E : 0150 b e c o m e s 0171, 68 per ounce
To do an i n - d e p t h  i n v e s t i g a t i o n  into the e f f e c t s  of 
h i g h e r  gold p r i c e s  on each i n d i v i d u a l  mine, it was n e c e s s a r y  
to a n a l y s e  the v a r i o u s  p a r a m e t e r s  r e q u i r e d  in the d e t e r m i n a t i o n  
o f
gold p r o d u c t i o n ,  
revenue,
leas e and tax p ayme nts , and 
d i v i d e n d s .
For each mi ne the pay li m i t s  at the v a r i o u s  gold 
pr i c e s  and at e s t i m a t e d  w o r k i n g  cost lev els, wer e d e t e r m i n e d .  
G r a p h s  of the e s t i m a t e d  t o n n a g e s  at v a r i o u s  pay limi t s  as well 
as the a v e r a g e  grad e of ore m i n e a b l e  at these l i m i t s  were d e ­
term i n e d .  From these gr a p h s  it is p o s s i b l e  to o b t a i n  the 
total t o n n a g e  m i n e a b l e  at v a r i o u s  pay limit s. Once the f o r e ­
goin g p a r a m e t e r s  wer e o b t a i n e d  for each mine, it was p o s s i b l e  
to d e t e r m i n e  an n u a l  gold p r o d u c t i o n ,  reve nu e, leas e and tax 
p a y m e n t s  and a m o u n t s  a v a i l a b l e  to s h a r e h o l d e r s  w h i c h  are 
then s u m m a r i s e d  in ta bles  and i l l u s t r a t e d  in graphs.
For/
- 3 -
For eas e of r e f e r e n c e  the m i n e s  wer e d i v i d e d  up into 
g e o g r a p h i c a l  areas. Gold p r o d u c t i o n  revenue , l e a s e  and tax p a y ­
m e n t s  to the Sta te and the a m o u n t s  a v a i l a b l e  to s h a r e h o l d e r s  are 
s u m m a r i s e d  and c o m p a r e d  for the v a r i o u s  gol d price s. The s u m m a ­
ries show
B o l d  p r o d u c t i o n  r e m a i n i n g  fa ir ly  c o n s t a n t  at or jus t b e ­
low the p r e s e n t  level  of ab o u t  900 000 k i l o g r a m s  per year 
until
19 78 for Case A,
19 79 for Cas es B and C,
198 3 for Cas e D, and 
1 98 4 for Case E.
b e f o r e  d e c l i n i n g  p r o g r e s s i v e l y  t h e r e a f t e r .
r e v en ue  f o l l o w i n g  the same p a t t e r n  as gold p r o d u c t i o n  for 
Ca se A , as is to be exp ec t e d ,  but
i n c r e a s i n g  to a peak of R1 466 m i l l i o n  in 1 977  for
Case B be f o r e  p r o g r e s s i v e l y  decl in i n g ,
i n c r e a s i n g  to a peak of R2 434 m i l l i o n  in 19 82  for .
Case D be fo r e  p r o g r e s s i v e l y  de c l i n i n g ,
i n c r e a s i n g  to a peak of R3 478 m i l l i o n  in 1983 for
Case E but r e m a i n i n g  ab o v e  the 1 973  le ve l of R1 254
m i l l i o n  un ti l the y ear  2005.
le ase  and tax p a y m e n t s  and a m o u n t s  a v a i l a b l e  to s h a r e ­
h o l d e r s  f o l l o w i n g  the same p a t t e r n  as that i n d i c a t e d  by 
r e v en ue  r e a c h i n g  pea ks of, r e s p e c t i v e l y
R390 m i l l i o n  and R268 m i l l i o n  for Case B 
R48 5 m i l l i o n  and R339 m i l l i o n  for Case C 
R75 6 m i l l i o n  and R536 m i l l i o n  for Cas e D 
R1 000 m i l l i o n  and R 779  m i l l i o n  for Cas e E.
F o l l o w i n g /
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F a l l o w i n g  the rec e n t  m o n e t a r y  unr est , gol d pr ic es 
a s s u m e d  for 197 3 are too c o n s e r v a t i v e .  S h o u l d  the p r e s e n t  
guld pr ic e of a b o u t  0SO and the 1 97 2 le vel of p r o d u c t i o n  of 
909  000 k i l o g r a m s  c o n t i n u e  for the r e m a i n d e r  of 1973, then 
gol d p r o d u c t i o n ,  rev enu e, lea se and tax p a y m e n t s  and d i v i d e n d s  
as s hown for Case C for the ye ar 1 975  will be a p p l i c a b l e  for 
1973. This sha ms
go ld p r o d u c t i o n  of 919 520 k i l o g r a m s ,
gold r e v e n u e  of R 1 6 90 mi l l i o n ,
l ea se  and tax p a y m e n t s  of R46 5 million, and 
d i v i d e n d s  of R33 9 million.
The e f f e c t  of the h i g h e r  gol d pri ce can be c l e a r l y
seen whe n the f o r e g o i n g  f i g u r e s  are c o m p a r e d  with the 1971
t o t a l s  of
gold p r o d u c t i o n  of 9 7 6 , 6 0 0  k i l o gr ams , 
r e v e n u e  of R39 6 m i l l i o n  from gold,
l ea se  and tax  p a y m e n t s  of a p p r o x i m a t e l y  R.139 m i l l i o n ,  and 
d i v i d e n d s  of R 14 2 m i l l i o n .
D e s p i t e  a d e c l i n e  in gold p r o d u c t i o n ,  r e v e n u e  is e x p e c t e d  to 
be up by 8 9 %  w h i l s t  le as e and tax p a y m e n t s  i n c r e a s e  by 2 3 5 %  
c o m p a r e d  w ith a d i v i d e n d  i n c r e a s e  of 139%.
F i n a l l y  c e r t a i n  tax c o n c e s s i o n s  to
i nc r e a s e  p r o d u c t i v i t y  and t h e r e b y  a l l e v i a t e  the l a b o u r  
s h o r t a g e ,
p r o l o n g  the li ves  of the m i n e s  by m i n i n g  l o w e r  gra de ore, 
and
e n c o u r a g e  e x p l o r a t i o n
was i n v e s t i g a t e d  and s u g g e s t i o n s  made.
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C H A P T E R  1 
I N T R O D U C T I O N  - O U T L I N E  OF STUDY
The gold mini n g  industry on the W i t w a t e r s r a n d  Sys t e m  at 
present comprises a total of 42 p roducing gold mines, one 
developing mine and one mine which is in the s h a f t s i n k i n g  stage. 
(Southvaal will be considered as an integral part of Vaal Reefs). 
These mines are spread over a vast s e m i - c i r c u l a r  area of almost 
500 kilometers from the E v ander area in the northeast, through the 
W i t w a t e r s r a n d  and Kl e r k s d o r p  to the Ora n g e  Free State field in the 
southwest. In these fields, numerous m i n e s  have closed down and 
their potential as producers at sub s t a n t i a l l y  higher gold prices 
are considered. The geogra p h i c a l  distri b u t i o n  of these mines are 
shown in Map 1.
Potential new mines must also be co n s i d e r e d  but here one 
enters the field of the unknown. However, there are certain 
areas that could prove to be of interest wh e r e  d r illing results 
are known. These areas could be consid e r e d  as being extensions 
to existing m i n e s  or as seperate entities. These 'known' areas 
are also indicated on Ma p  1.
1.1 OBJE C T  OF THE STUDY
The object of the study is to determine the effect of a 
c h anging gold price on the South A f r i c a n  m i n i n g  industry, with 
p a r t icular reference to the balance of payments, lease and tax 
payments and the amounts a vailable to shareholders.
1.2 O U T L I N E  O F  STUDY
C h a p t e r  2 gives a broad historical review of the role 
the gold min i n g  industry has played in South Africa. C h a p t e r  3 
gives the bases on which estim a t e s  of future p r o d uction were based.
In C h a p t e r s  4 to 9, individual producing mines are in­
v e s t igated in the various respective geographic fields and 
a n alysed and wh e r e  necessary, possible extens i o n s  to existing 
m i n e s  investigated. Defunct m i n e s  and possible new mines are c o n ­
sidered .
The/
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The effect of hig h e r  gold prices on gold production and 
the consequent contr i b u t i o n  to the balance of payments, is given 
in C h a p t e r  lO: on lease and tax p ayments and on the amounts a v a i l ­
able to shareh o l d e r s  in C h a p t e r  11. Po s s i b l e  tax c o n cessions are 
invest i g a t e d  in C h a p t e r  12.
The various mines considered in this study are shown on
maps before the c o mmencement of each chapter
- Map 1 the wh o l e  W i t w a t e r s r a n d  field,
- Map 2 the Central and W est Rand,
- Map 3 the East Rand,
- Map 4 the Far West Rand,
- Map 5 the K l e r k s d o r p  area,
- Map 6 the Oran g e  Free State goldfields
- Map 7 the E v a n d e r  area.
C H A P T E R  2/
Map /
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C H A P T E R  2 
H I S T O R I C A L  R E V I E W
Before 1870, South A f r i c a  had been almost e ntirely an
a g r icultural country. The disc o v e r y  of diamonds in 1870 began
the t r a n s formation of the e c o nomy from one that wa s  p r e d o m inantly
based on s u b sistence a g r i culture to a c a pitalistic agricu l t u r e -
m i n i n g  economy. By the 1880's, d iamonds eq u a l l e d  agricultural
products in the exports of the country. This process was
greatly a c c e l a r a t e d  by the disc o v e r y  of gold on the W i t w a t e r s r a n d
in 1886. By 1892, that is in six years, the output of gold had
1) *
al r eady e x ceeded the output of d i amonds in value.
The sust a i n e d  growth of the industry can be seen from 
Tables 2.1 and 2.2 on pages 5 and 6, respectively, which shows 
the annual gold production, value of output - contri b u t i o n  to the 
balance of payments - payments to the State in the form of lease 
and tax and divid e n d s  received by shareholders, and is further 
illustrated in Graph 2.1 on page 7.
2 . 1 GOLD P R O D U C T I O N
Gold produc t i o n  increased rapidly from 200 kg in 1886 
to a peak of 118 90 0  kg in 1898 before the advent of the Angl o -  
B oer War curt a i l e d  output to a low of 8 000 kg in 1901. A  rapid 
increase ensued after the wa r  to a peak of 289 O O O  kg in 1916 b e ­
fore a plateau was reached. There followed a ste a d y  decline to 
1921 with produc t i o n  in 1922 being s u b s t a n t i a l l y  lower due to the 
miners' strike.
Then followed a period of 30 years of slowly rising p r o ­
duction which varied from 284 60 0  kg in 1923 to a high of 448 lOO 
kg in 1941 before falling to 348 400 kg in 1947 and again in­
c reasing st e a d i l y  to 371 400 kg in 1953.
During the following 12 years, there was a rapid rise in 
gold output to 95 0  30 0  kg in 1965 due to the p r o d uction from the 
new goldfields, i.e. the O r a n g e  Free State, Klerksdorp, W est Wits 
Line and E v a nder fields. A f t e r  1965 production leveled off with 
m i n o r  fluctuations, w ith a peak being reached in 1970 of lOOO O O O  
kg.
The/
* Numbers in par a n t h e s e s  refer to the references at the end of 
each chapter.
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The c o n t r i b u t i o n  m ade by the various g o l d fields is given 
in Table 2.3 on page 8 and shown in Graph 2.2 on page 9 for the 
period 1911 to 1971.
T ABLE 2 .1/
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T A B L E  2.1
A N N U A L  G O L D  P R O D U C T I O N  A N D  V A L U E  SI N C E  1886
Year
Pr o d u c t i o n
Tons
Revenue 
R m illions Year
Pr o d u c t i o n  
T ons
Revenue 
R mi l l i o n s
1886 9,2 0,1 1929 323,9 88,5
1887 1,2 0,3 1930 333,3 91,0
1888 7,1 1,9 1931 338,3 92,4
1889 10,9 3,0 1932 359,5 99,5
1890 13,7 3,7 1933 342,5 137,4
1891 21,4 5,8 1934 325,9 144,6
1892 33,3 9,1 1935 335,1 153,1
1893 40,1 11,0 1936 352,6 159,0
1894 56,1 15,3 1937 36 5 , 0 165,1
1895 62,8 17,1 1938 378,3 173,3
1896 63,0 17,2 1939 398,8 199,1
1897 85,3 23,3 1940 436,9 2 36,0
1898 118,9 32,5 1941 448,1 242,0
1899 113,1 30,9 1942 439,4 237,3
1900 10,9 3,0 1943 398,3 215,1
1901 8,0 2,2 1944 381,9 206,3
1902 53,5 14,6 1945 380,2 210,6
1903 92,5 25,3 1946 37 1 , 0 205,6
1904 117,4 32,1 1947 348,4 193,2
1905 152,7 41,7 1948 360,4 199,8
1906 180,2 49,2 1949 364,1 229,7
1907 200,6 54,8 1950 363,8 289,5
1908 219,5 59,9 1951 358,2 285,9
1909 226,9 62,0 1952 367,6 294,3
1910 234,1 63,9 1953 371,4 295,1
1911 256,6 70,1 1954 411,7 329,4
1912 283,3 77,4 1955 454,2 365,5
1913 273,7 74,7 1956 494,4 397,0
1914 261,1 71,3 1957 529,7 425,2
1915 282,9 77,3 1958 549,2 440,0
1916 289,2 79,0 1959 624,1 500,3
1917 280,5 76,6 1960 665,1 536,0
1918 261,9 71,5 1961 713,6 574,9
1919 259,1 78,6 1962 792,9 636,6
1920 253,1 91,2 1963 853,2 686,3
1921 252,9 86,8 1964 905,5 730,5
1922 21 8 , 0 64,7 1965 950,3 766,5
1923 284,6 83,1 1966 960,5 776,2
1924 297,8 89,5 1967 949,7 768,1
1925 298,5 81,5 1968 967,0 790,2
1926 3 10,0 84,6 1969 , 972,8 839,8
1927 314,8 8 6,0 1970 !1 000,3 830,2
1928 322,0 88,0 1971 976,6 895,6
Source: A n n u a l  reports of The C h a m b e r  of Mines.
TABLE 2.2/
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TABLE 2.2
A N N U A L  LEASE A N D  TAX P A Y M E N T S  A N D  D I V I D E N D S  D E CLARED
ROOO's
Year Lease and Tax D ividends Year Lease and Tax Dividends
1911 1 934 16 133 1942 49 352 33 785
1912 2 298 16 583 1943 50 223 29 476
1913 2 327 17 193 1944 42 616 26 117
1914 2 450 16 808 1945 36 387 25 O l O
1915 2 335 15 650 1946 34 02 8 25 622
1916 2 880 14 543 1947 22 751 22 536
1917 3 283 13 437 1948 12 653 25 549
1918 3 307 lO 547 1949 14 827 33 307
1919 2 727 12 408 1950 23 766 49 399
1920 4 341 16 693 1951 45 391 45 576
1921 5 160 14 493 1952 45 860 39 610
1922 4 880 11 463 1953 32 071 36 416
1923 3 772 16 960 1954 24 854 39 882
1924 5 379 19 347 1955 29 456 46 573
1925 6 865 16 546 1956 33 981 58 213
1926 6 280 16 285 1957 33 077 75 173
1927 6 890 16 847 1958 35 134 86 801
1928 6 528 16 917 1959 37 164 92 369
1929 6 510 16 827 1960 53 838 95 660
1930 6 509 17 289 1961 71 349 lOl 157
1931 6 755 17 072 1962 84 775 109 872
1932 7 0 3 0 17 989 1963 117 0 38 107 501
1933 8 625 27 201 1964 125 465 121 863
1934 29 27 0 31 757 1965 120 703 130 763
1935 26 586 32 874 1966 134 761 129 315
1926 28 766 34 593 1967 132 661 125 886
1937 27 570 34 141 1968 127 250 117 823
1938 27 330 34 524 1969 121 819 156 633
1939 25 341 38 620 1970 131 287 143 572
1940 27 617 40 719 1971 139 00O 142 416
' 1941 47 029 37 508
S o u r c e : Annu a l  reports of The C h a m b e r  of Mines.
GRAPH 2.1/

TABL E 2 . 3
GOLD OUTPUT IN AREAS - METRIC TONS
Year
Central & 
West Rand East Rand
Far 
West Rand Klerksdorp
Orange 
Free State Evander Misc
1911 198 48 _ _ lO1912 208 65 _ _ _ 111913 202 61 _ _ _ _ 101914 188 64 _ _ _ 9
1915 196 79 _ _ _ _ 81916 196 85 _ _ _ 81917 176 97 _ _ _ 71918 157 100 _ _ _ 5
1919 149 105 _ _ _ _ 51920 140 108 _ „ _ _ 61921 131 115 _ _ _ 51922 113 99 _ _ _ _ 61923 147 130 _ _ _ _ 71924 144 147 _ _ _ _ 81925 137 154 _ _ _ 8
1926 137 165 _ _ _ 81927 133 174 _ _ _ _ 8
1928 136 179 _ _ 8
1929 136 180 _ _ _ 8
1930 141 184 _ _ _ _ 91931 144 186 _ _ _ _ 7
1932 151 201 _ _ _ _ 8
1933 144 192 _ _ _ _ 8
1934 136 182 _ _ _ _ 8
1935 137 188 _ _ _ _ lO
1936 149 194 _ _ _ _ 10
1937 155 198 - _ _ _ 13
1938 161 204 - _ _ _ 14
1939 164 219 1 _ _ _ 15
1940 176 238 8 _ _ 16
1941 178 243 8 2 _ _ 16
1942 170 237 9 7 - 17
1943 150 215 9 7 _ 16
1944 144 206 9 7 _ _ 14
1945 145 203 lO 7 _ _ 14
1946 139 195 15 7 _ 14
1947 126 180 19 7 _ _ 15
1948 129 185 23 8 _ _ 15
1949 127 183 30 8 _ 15
1950 125 178 36 8 _ _ 15
1951 122 173 39 8 1 _ 15
1952 121 170 43 11 7 16
1953 115 163 49 15 13 _ 15
1954 115 164 59 23 35 _ 16
1955 108 166 68 28 68 _ 16
1956 99 164 76 42 99 _ 16
1957 93 153 82 70 117 _ 15
1958 86 147 85 79 135 1 16
1959 85 152 99 94 174 7 13
1960 78 147 114 104 197 11 14
1961 75 144 127 117 225 12 14
1962 68 139 152 127 271 19 18
1963 66 132 177 133 295 42 16
1964 60 130 183 142 326 49 17
1965 58 124 216 153 344 50 14
1966 51 115 230 157 343 50 14
1967 47 105 237 155 340 48 18
1968 41 95 260 151 346 63 13
1969 37 86 272 153 348 64 13
1970 34 79 306 158 352 63 13
1971 28 72 304 155 341 62 13
Source: Annuol reports of The Chamber of Mines,
GRAPH 2.2
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F rom Table 2,3 and Graph 2.2, the d eclining role of the 
older fields is c l e arly illustrated:
Except for a period in the late 1930's and early 1940's, p r o ­
duction from the Central and West Rand decre a s e d  progressively.
Produc t i o n  from the East R and increased to a peak in 1941 b e ­
fore declining.
There was an initial slow b u ild-up of p r o d uction during the 
first 14 years to 1952 from the Far West Rand field but t h e r e ­
after output increased rapidly and is still increasing.
P roduc t i o n  from the K l e r k s d o r p  field was low during the first 
lO years, built up rapidly to 1965 and has remained fairly c o n ­
stant since then.
Output from the Free State go l d f i e l d s  built up rapidly from 
initial p r o d uction in 1951 to a peak in 1965 before levelling 
o f f .
The contri b u t i o n  from the E v a n d e r  field has been relatively 
small but production now almost equals that of the East Rand.
2.2 R E V I E W  O F  PRIC E S  AN D  W O R K I N G  COSTS
Table 2.1 and Graph 2.1 showed the total annual revenue 
and p r o d uction from the gold m i n e s  for the period 1910 to 1971. 
Annual revenue and production are related by the price applicable 
at the time w h i c h  is shown in Table 2.4 for the period 1884 to 
1971.
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Gold was sold at a premium above the standard price 
of £4,248 from 24th July, 1919, until Great Britian returned 
to the Gold standard on 29th April, 1925. The price of geld 
again increased after South Africa abandoned the Gold Standard 
on 28th December, 1932.
ok
The price of gold mas fixed,., 220, 67 per ounce for the 
period to 15th January, 1934, when the dollar price was raised 
to ?35 per ounce, i.e. a value equivalent to 59,05% of the 
previous value. Britian left the gold standard in 1931, but 
South Africa only followed in December, 1932. In the in­
terim period between the British devaluation and the South 
African devaluation, tremendous pressure was put on the South 
African economy and political discontent resulted. The 
raising of the gold price in dollars in .i.934 proved a fillip 
to the gold mining industry. An additional factor was the 
Rand devaluations, vis-a-vis the dollar in 1935, 1939, 1949 
and recently in 1971 and 1972. The effect of the latter two 
devaluations are further discussed in Chapter 3.
The Rand was linked to the Pound after the Dollar 
devaluation in December, 197.1 and floated downwards with that 
currency. However, the Rand was repegged with the Dollar in 
October. 1972, resulting in a revaluation of the Rand of about 
3/n. The Rand did not follow the Dollar devaluation in 
February, 1973 and for the first time this century the Rand in 
creased in value vis-a-vis the Dollar and is now at s parity 
to the Dollar higher than that ruling since the Rand devalu­
ation of 1949.
The price of gold per ounce has a far reaching e f ­
fect on the grade of ore than can be mined under particular 
conditions of the cost of ore mined and treated. Mining and 
extraction costs are related to the cost per ton of ore milled 
while revenue is related to the value of gold extracted per 
ton of ore milled. The revenue is therefore determined by 
ounces or grams per ton of ore - the grade - and the price 
per ton.
Cardinal
Cardinal factors determining the profitability of gold mining 
are therefore
grade,
price per ounce of gold, and.
1 eva 1 of w o rking costs per ton milled.
The average grade of the total ore mined as well as 
the average working costs are given in Table 2.5 and are ill­
ustrated in Graph 2.3, which also shows the average annual Rand 
gold price received.
TABLE 2 .5 /
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T A B L E 2 = 5
AVERAGE GRADE AND WORKING COSTS
Year
Grade
grams/ton
Costs
R/ton Year
Grade
grams/ton
Costs 
R/ ton
1911 11,35 1,98 1941 7,01 2,33
1912 11,73 2,06 1942 6,90 2,33
1913 11,30 1,97 1943 6,99 2,42
1914 10,78 1,88 1944 6,90 2,51
1915 10,64 1,92 1945 6,84 2,62
1916 10,81 1,99 1946 6,90 2,82
1917 10,96 2,11 1947 6,82 2,93
1918 11,31 2,38 1948 6,87 2,89
1919 11,59 2,52 1949 6,75 2,97
1920 11,33 2,83 1950 6,43 3,26
1921 11,64 2,85 1951 6,41 3,51
1922 11,94 2,60 1952 6,46 3,77
1923 11,43 2,22 1953 6,68 4,03
1924 11,23 2,17 1954 6,94 4,26
1925 11,21 2,12 1955 7,28 4,45
1926 11,19 2,10 1956 7,76 4,73
1927 11,48 2, 18 1957 8,47 5,00
1928 11,42 2,19 1958 8,81 5,18
1929 11,29 2,18 1959 9,43 5,01
1930 11,40 2,17 1960 9,93 5,13
1931 11,24 2,15 1961 10,41 5,57
1932 11,09 2,12 1962 11,01 5,72
1933 9,98 2,14 1963 11,52 5,88
1934 8,79 2, 14 1964 12,02 6 ,06
1935 8,07 2,08 1965 12,60 6,33
1936 7,77 2,07 1966 12,81 6,63
1937 7,57 2,09 1967 12,83 6,79
1938 7,37 2, 12 1968 13,11 6,94
1939 7,18 2,14 1969 12 F 75 7,07
1940 7,12 2,28 1970 13,28 7,34
1971 13,32 7,88
Source: Annual reports of the Chamber of Mines.
GRAPH 2 .3 /
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From Tables 2.4 and 2,5 and Graph 2,3, the interaction 
of costs and price can be clearly seen although it did not al­
ways have the same effect.
For the period 1911 to 1933, the price was pegged at $20,67 
per ounce, apart from a short period during and after the 
First World War. The apparent effect of the higher price 
during this period was to increase costs. The grade re­
mained fairly constant throughout the period.
The abandonment of the gold standard in 1932 had an im­
mediate effect on grade and it can be concluded that the 
mines were stimulated to mine lower grade ore and to ex­
ploit lower grade propositions. Costs per ton of ore 
still appeared to be unaffected.
Further devaluations during the 1930's resulted in a fur­
ther slight lowering of grade, but for the first time 
(apart from the short period in the First World War) cost 
began to rise in the late 1930's and has risen ever since.
The higher price during the 1930's also stimulated further
exploration which led to the eventual discovery and ex­
ploitation of the new gold fields, i.e. the Far West Rand, 
Klerksdorp, Orange Free State and Evander fields.
The devaluation in 1949 accelerated the opening up of these 
new fields.
Since 1946, certain tax concessions such as the full 
redemption of capital expenditure in the year in which it is in­
curred and the granting of a capital allowance (initially 5%, 
but later raised to 8%) further stimulated the establishment of 
new mines.
Higher costs are due to -
- inflation, and
- the necessity to mine
at greater depth, and 
narrower reef widths.
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The effect of inflation can be obtained by analysing 
the rise in costs per ton of the older mines which shows the 
following pattern:
TABLE 2.6 
INFLATION ON THE OLDER MINES
Period Inflation rate - % p.a.
1911 - 1939 
1939 - 1949 
1949 - 1954 
1954 - 1962 
1962 - 1964 
1964 - 1969 
1969 - 1971
Virtually nil
1.3
5.3 
1,9 
3,1 
0,6 
5,8
Source i Annual reports of the Chamber of Mines,
It is interesting to note how sensitive the average 
working costs per ton are to inflation. The devaluation of the 
pound in 1949, resultant inflation, further emphasised by the 
effect of international events during the next few years, were 
primarily responsible for the working costs of these mines in­
creasing at an annual rate of 5,3% per annum during the period 
1949 - 1954, as compared with 1,3% and 1,9% per annum in the pre­
ceding and subsequent periods. Following on the devaluation in 
December, 1971, and the recent decision to float the Rand with 
the pound sterling, we are entering a period probably similar to 
that after 1949. The actual rate is likely to be substantially 
higher than during the early 1950's because, since 1969, the 
rate is already tending strongly upwards which will be further 
emphasised by the latest devaluations.
In view of the cardinal importance of gold production 
to the Republic's balance of payments position, various incentives 
to maintain or increase gold production have been introduced by 
the State from time to time. State Aid was introduced in March,
1964/
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1964, and consisted of a loan scheme to enable those mines which 
were in danger of closing, to continue. In 1968, the loan 
scheme was superceded by the present State Aid scheme, whereby 
mines which are due to close within eight years are afforded aid 
in the form of tax credit. The aid is conditional that the 
grade of ore is lowered.
The effect of the exploitation of deeper mines and in­
flation can be further seen in the capital cost of opening up a 
m i n e .
- Before the Second World War, R6 OOO OOO was sufficient to 
bring a mine to the production stage.
An Orange Free State mine in the early 1 9 5 0’s required 
R16 OOO OOO to R18 OOO OOO, whilst Western Deep Levels in 
the late 1950's and early 1960's required R55 OOO OOO.
By the late 1960's, the capital cost increased to 
R80 OOO OOO, whilst present costs are likely to be well 
in excess of RlOO OOO OOO,
2.3 LEASE AND TAX PAYMENTS
A gold mine's direct contribution to the State is de­
termined in two ways, i,e. lease and tax. The lease formula 
which is the State's first participation in profits is de­
termined when the entrepreneur initially applies for a lease 
area. The tax formula determines the State's second par­
ticipation in profits.
Both lease and tax payments are determined by a 
sliding scale formula which in both cases has the general form
Y = a - , In this formula
Y = the percentage lease or the percentage tax payable on tax­
able profit.
a = either in the case of lease a predetermined figure for a 
particular mine or, in the case of tax, equals 60 at 
present,
Z - a fixed figure for lease and tax and is usually 6 for mines 
which were floated after 1946 and 8 for post 1966 mines. 
There are exceptions in certain cases for lease.
x/
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x = in both lease and tax, the relationship between taxable pro­
fits and revenue and is expressed as a percentage.
Since 1936, gold mining tax has been determined by a 
sliding scale formula. Up to 1945, the basic tax was 15% plus
the formula of Y = 40 - . In 1946, the basic tax was discon­
tinued and total tax was determined by the formula Y = 70 - .
x
The form of this formula has basically remained the same, 
but has been changed as follows:
1947 Y = 63
378
“  X
1948/50 Y = 60
360
X
1951/55 Y = 63
_ 378
X
1956 to 
date Y = 60 360
X
and 1966
480 ,- — — for 
X
to date Y = 60 post 1966 mines.
Since 1967 a surcharge of 5% has been levied in ad­
dition to a loan levy of 5%.
Apart from the lowering of the tax rate since 1946, cer­
tain other concessions have been made. Before 1946, mines could 
redeem pre-production capital expenditure over a ten year period 
and post-production capital expenditure at a rate of 27-jr% on a di­
minishing balance basis. All mines floated after February, 1946, 
could redeem all capital expenditure before becoming liable for 
tax. Further concessions were made in 1956/57 for new deep level 
(-7500 ft.) mines in that a 5% p.a. capital allowance could be 
added to the unredeemed capital expenditure. This concession was 
extended in 1959 to all mines stoping below the 7500 ft. level.
In 1963, the 100% redemption of capital was extended to all deep 
level mines and the 5% p.a. capital allowance was extended to all 
new mines registered after March, 1963. The capital allowance 
was increased to 6% p.a. in 1964 and to 8% p.a. in 1966. In the 
latter year the formula was changed to Y = 60 - ——  for all post 
1966 mines.
Lease/
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Lease and tax payments by gold mining companies for 
the period 1911 to 1971 are given in Table 2,2 on page 6 and il­
lustrated in Graph 2,1 on page 7,
2 .4 DIVIDENDS PAID TO SHAREHOLDERS
Dividend distribution for the period 1911 to 1971 are 
given in Table 2.2 and illustrated in Graph 2.1,
The division of profits after capital expenditure be­
tween the State in the form of lease and tax and shareholders is 
shown in Graph 2.4 on page 22.
In general it can be said that the State's share of 
profits after capital expenditure has shown a rising trend over 
the years except for distortions occasioned by special levies 
during the war years and by periods of heavy capital expenditure 
necessitated by the opening up of new fields as during the 1950's, 
For the period 1965 to 1971, the State and shareholders shared in 
profits after capital expenditure in the ratio 50:50.
2.5 URANIUM
Because of its importance as a by-product of gold pro­
duction on some of the mines, cognisance must be taken of the 
effect of uranium production on any assessment of the effect on 
the Balance of Payments, A  short historical review of the role 
of uranium and its future potential is therefore relevent.
"The initial demand for uranium stemmed from its 
military use. During the late 1940's and the eafly 1950's 
there were doubts about the availability of sufficient 
uranium. Due to the high prices being offered, ex­
ploration was stimulated and production facilities rapidly 
built up so that by 1958 a position of over-supply had been 
reached. Forward contracts were signed between producers 
and the United Kingdom and United States Atomic Energy 
Boards to enable the producers to ammortize their plants. 
However, physical stock build-ups were still excessive and 
the United Kingdom contracts were stretched out on two 
occasions. This resulted in the closure of some of the re­
latively high cost plants; their contracts being taken over 
by the low cost producers on a royalty basis. By these
arrangements/
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arrangements, producers were able to continue production to 
about 1972, whereas before it was only until 1966".
Fortunately producers have been able to secure ad­
ditional contracts.
Uranium output since start of operations are given in
Table 2.7.
TABLE 2.7 
URANIUM OUTPUT
Year
Tons Treated 
OOO ’ s
Uranium Oxide 
Produced (Kg)
Grade
Kilograms/ton
Revenue 
from Sales 
R
1952 116 40 177 0,346 356 016
1953 2 566 514 923 0,201 8 474 340
1954 7 408 1 466 118 0,198 26 326 920
1955 13 684 2 998 025 0,219 54 587 196
1956 16 903 3 962 590 0,234 73 030 582
1957 20 288 5 174 475 0,255 94 969 460
1958 22 042 5 668 718 0,257 104 592 762
1959 22 370 5 846 229 0,261 107 262 476
1960 22 481 5 813 906 0,259 108 411 204
1961 15 536 4 960 750 0,319 79 371 625*
1962 12 805 4 557 874 0,356 74 390 652*
1963 11 414 4 111 677 0,360 66 953 956*
1964 io 483 4 032 638 0,385 58 068 474*
1965 7 403 2 669 230 0,361 - *
1966 8 620 2 981 138 0,346 - *
1967 9 525 2 915 366 0,306 - *
1968 12 389 3 522 488 0,284 - *
1969 12 937 3 609 579 0,279 - *
1970 13 976 3 736 819 0,267 -
1971 14 253 3 800 007 0,267 - *
* Value of Exports of Prescribed Materials, 
"Revenue of Sales” not available.
Sourcei Annual reports of the Chamber of Mines.
GRAPH 2 ,4 /
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CHAPTER 3
BASIS OF ESTIMATES
The brief review of the history of gold production in 
South Africa and particularly the inter-relation of price per 
ounce, cost per ton, lease and tax as well as inflation on average 
grade of ore mined, total gold production and its effect on the 
revenue position raises the question as to what the future position 
will be, particularly what effect increased prices will have,
3 . .1 GOLD PRICE
The sharp increase in the gold pricc during the current 
year was the motivating factor behind this study. The rise can 
be ascribed to:
Gold having retained its magical power. Apart from ths fact 
that it is scarce, expensive and difficult to exploit, gold 
has exceptional physical properties - it's pretty, malleable, 
does not rust, tarnish or weather and is i n d e structable. In 
spite of this we find that the price of gold until recently, 
mainly because of international political considerations, 
virtually remained constant over the past 40 years at S?35 per 
ounce. The prices of other commodities such as copper, tin, 
lead and zinc, that do not even nearly possess the physical
- qualities of gold, have increased over the same period, by 
respectively, 1100%, 1100%, 650% and 600%. It was only 
since the establishment of the two-tier market that the free 
market price of gold increased from ?35 per ounce to the 
current $60  - 70; an increase of 05% over the past four d e ­
cades. Gold as a commodity is thus still grossly und e r ­
valued and this is being appreciated more and more.
A second basic reason for the rise in gold price is that the 
myth that gold is one of those luxuries that is dug out of a 
hole in the ground only to be reburied in another hole, such
as/
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as Fort Knox, just does not exist anymore. As living stan­
dards and technology progressed, the non-monetary uses of 
gold increased tremendously. During the past three years, 
virtually all newly mined gold has been absorbed by industry.
- This brings us to the supply of gold as a reason for price in­
creases. Gold production in the West has remained fairly 
constant since 1963 at about 40 million ounces per year: the 
South African gold mining industry must take the credit for 
this achievement. Minimal dishoarding by private individuals 
and the increase of more than 01OOO million in official re­
serves since 1968, coupled with the growth in industrial de­
mand, resulted in a shortage. This was the case during 1970 
and 1971 when shortages of more than lOO tons per annum oc- 
cured. These shortages were supplemented by sales by the 
Russians and speculaters. For 1973, the non-monetary demand 
is estimated at 1500 tons, with the prospect of further shor­
tages. This is aggravated by the decision of the South 
African Reserve Bank to withhold a portion of new production 
to build up its reserves.
A fourth event that activated the rise, was the change in the 
official gold price from 035 to 038, This enhanced monetary 
price firstly renewed expectations that the official price 
would be raised further and, secondly, it became obvious that 
the end to the political bluffing game that existed for de­
cades, is near. The so-called demonetisation of gold has 
been postponed indefinitely and it is now being more openly 
realised and said, even in the U.S.A., that the unfriendly 
and economically unbalanced world in which we live, just can­
not exist without gold as a monetary instrument - simply be­
cause gold retains its intrinsic value and is not something 
that can be manufactured at the will by irresponsible govern­
ments and monetary authorities, ^
Although a new spirit of determination to overhaul the 
international monetary system was evident at the recent (1972) 
annual meeting of the IMF, the IMF has, as yet, put forward no 
concrete proposals to end the present period of monetary un­
certainty. Certainly, gold's role in a reformed monetary system
still/
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still appears to be hedged about with problems, especially problems 
related to international politics. The U.S.A. unexpectedly had 
taken in a 'softer' position on gold, and their Mr. Schultz only 
referred to a gradually dirhinishing role for gold in the monetary 
system. He also announced that Washington would be prepared to 
convert official holdings of foreign dollars into other reserve as­
sets as part of a new international trade system. What kind of 
assets these would be, if not gold, and how they would be acquired 
or whether they would be acceptable to other nations, was not dis­
cussed by Mr, Schultz. Until this statement has been amplified by 
the U.S.A., it is certainly not likely to have much impact on the 
known attitudes of IMF member nations and, at present, it appears 
merely an attempt to placate those of America's trading partners 
who wish to see gold convertibility restored. The U.S.A. ob­
viously wants to avoid pressure on the dollar at least until after 
their presidential elections. One commentator described the U.S.A. 
attitude as follows: "You will do as I say, but don't do as I do".
Taking an overall view, and reading between the lines, it 
is clear that no single country sacrificed or changed their atti­
tude on the future role of monetary gold or for that matter the con­
vertibility of the dollar. All were sincerely advocating the re­
form of the system, but reform biased towards what was best for 
every individual member or trading group. Western Germany, who 
was an outspoken supporter of the U.S.A. on the monetary gold 
question just prior to the Conference, admitted after the Con­
ference that gold will for some time to come, remain as their inter­
national source of payment in the last resort.
Apparently there was a general agreement on the future 
role of Special Drawing Rights (SDR’s) and it is considered that 
SDR's will not only be the key towards a monetary solution, but 
that it will also be the basis of a compromise between the pro- and 
antigold sections. If that should be proved right, it must be ex­
pected that the reform of the monetary system will be a long drawn- 
out affair, and that no final solution should be forthcoming within 
the next two to three years. It is so because technical diffi­
culties will impede the sudden switch to SDR's as the numeraire and 
pivot of the monetary system; traditional prejudices against SDR's 
are far from dead. In fact the role of 'paper' was discredited by
the/
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the devaluation of the 'almighty' 
to prove its real value. It must 
countries only agreed to the creati 
dition that the U.S.A. undertook to 
ments deficit. Everything points 
1972 will be double that of 1971. 
months, we have seen an explosion 
the U.S. deficit, and under presen 
additional liquidity in the form o 
f o r .
It is concluded that -
dollar after 40 years of effort 
be remembered that the European 
on of SDR's in 1966/67 on con- 
eliminate it's balance of pay- 
to it that the U.S. deficit for 
Furthermore, over the last 18 
of international liquidity via 
t slack world trade conditions, 
f SDR's are not really called
Gold will continue to play a most important part in any 
future system.
SDR's will be developed into a more effective and acceptable 
reserve asset. A massive issue of new SDR's in the fore­
seeable future will not be acceptable to the majority of 
countries because it will also create colossal inflation.
The SDR will most probably replace the dollar eventually as 
the direct numeraire for purposes of foreign exchange rates. 
This will relieve the pressure on the dollar, which will 
appease the U.S.A.
If the idea is to restore convertibility of currencies event­
ually into SDR's and vice versa, SDR's will have to be made 
more marketable. A first pre-requisite here is that it will 
have to retain a direct link with gold. Furthermore, as the 
numeraire, it will have to be given a fixed gold price base. 
This base will be significantly higher than 038, and will to 
a large extent, eventually be a function of the free market 
gold price. In other words, the longer it takes to come to 
some agreement on the new international system, the higher 
the new official price for gold will be. A solution can of
course be precipitated by a revaluation of gold, say after 
2)
the U.S. elections.
For as long as this bargaining to formulate a new mone­
tary system and to effect acceptable international trading con­
ditions prevails, the danger of monetary gold being sold on the
free/
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free market cannot be foreseen. Moreover, this state of affairs 
must surely spark off new monetary crises in the near future, 
which will once again be 'good for gold'.
We can now turn to the South African scene.
During the first nine months of 1972, the average price 
received by the mines was of the order of 050 per ounce. Due to 
South Africa's strong balance of payments position at the moment 
(November, 1972), it is not required to sell its total weekly gold 
production. Should the Reserve Bank continue its policy of with­
holding a proportion of the production, it can be reasonably as­
sumed that the average price effectively received by the mines 
will be 050 per ounce. This price is therefore accepted for the 
base case.
At this stage, no reason can be seen why the price of 
gold should not continue to increase, because the factors outlined 
above still apply and will exert their forces. To see the effect 
of higher prices on gold production the 050 was doubled and tre­
bled to 01OO and 0150, respectively, for two other cases. It 
seems reasonable to assume that the above adjustments will not 
come about immediately and it has been assumed that it will take 
five and ten years respectively, to achieve the required levels of 
01OO and 0150. The price is therefore assumed to increase by 01O 
per year until such time as the goal has been reached and then 
kept constant thereafter. (See also under inflation in paragraph 
3.3). However, this doubling and trebling of the gold price may 
appear somewhat theoretical at present. To see the effect of a 
smaller rise, two further cases were investigated:
an increase to 060 in 1974 and remaining constant thereafter, 
and
an increase to 070 by 1975, also remaining constant there­
after.
References to the various cases in this study will be:
base case of 050
- price increased to 060
price increased to 070
price increased to 01OO
- price inc reased to 0150
Case A 
Case B 
Case C 
Case D 
Case E
The/
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The calculations for all the cases were done during the 
period when the Rand was floating with the Pound Sterling and a 
Rand:Dollar parity of 1: 1,24 was used. Following on the pegging 
of the Rand on the 25th October, 1972 at a Rand:Dollar parity of 
1: 1,27732; gold revenue in this study is therefore overstated by 
3%.
3,2 ORE POTENTIAL
For valuation purposes, ore potential can be defined as 
the total amount of ore that is economically extractable.
Dr. D.G. Krige (3) states that the problem of evaluating 
the prospects or remaining prospects of a mining property can be 
broken down briefly as follows:
"Estimating the likely average gold value of the area in 
inch-dwt (cm-gm);
Estimating the net improvement in grade likely to be ob­
tained in mining ore selectively to a pay limit, and the 
corresponding percentage of ore to be extracted;
Estimating the likely width over which the ore is likely 
to be mined and milled and all other incidental factors, and 
from these the likely average recovery grade and the total 
mill tonnage;
Estimating approximate confidence limits for these grade 
and tonnage estimates;
Applying the aforementioned estimates to a set (or sets) 
of likely mining programmes and costs for such a programme so 
as to indicate the possible range of returns on the capital 
investment and also the risk of the investment".
To solve the problem it is necessary to assess numerous 
variables, many of which can only be dealt with on the basis of 
experience and intuition.
It is not the purpose of this thesis to describe in de­
tail the methods used to obtain the variables. See also Krige (3) 
(4)(5), Ross (6), Sichel (7)(8)(9) and Rahn (lO). However, for 
each individual mine the reasons for using the various factors will 
be given.
In/
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In general, for the $50 case, conditions as they exist 
at present, with known or projected developments, have been used 
whilst for the cases at higher prices, alterations were made as 
was deemed prudent by taking cognisance of the influence of the 
various factors of production.
3.3 INFLATION
The question of what rate of inflation to apply to costs, 
both capital and working, is difficult to determine. Inflation
in a particular industry is influenced by many factors and could 
even be negative if, for example, technical innovations result in 
a lowering of costs. To overcome this problem in doing forecasts, 
two approaches can be adopted; firstly, to determine a rate or 
rates at which costs are likely to increase in future and use 
these rates in making the forecasts or, secondly, to express the 
factors of production in constant or real monetary terms. If the 
first course is adopted provision should be made for changes in re­
venue purely as a result of inflationary causes as well as savings 
due to technical innovations. The problem is largely overcome by 
adopting the second method and for the base case with the price at 
$50 per ounce (hereinafter referred to as Case A) this course is 
u sed.
However, for the cases at higher gold prices, additional 
forces come into play. A steeply rising gold price in real terms 
will in itself generate a higher rate of inflation as was the case 
after the devaluation in 1949, especially the period to 1954 before 
the true inflationary effect was obscured by the advent of the 
higher cost new gold fields. (See Chapter 2, page 17, where the 
inflationary forces are analysed in terms of old producers). It 
can therefore be argued that the rise in the price of gold in terms 
of the pound was largely instrumental in raising the rate of in­
flation from 1,3% to 5,3% per annum for the period immediately be­
fore and after the 1949 devaluation. Since 1969, the rate of in­
flation has averaged 5,8% for the older mines. This also during 
a period of rising gold prices.
For the purpose of determining costs for the other cases, 
it is assumed that whilst the gold price is increasing in real
terms/
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terms by $10 p.a. the applicable rate of inflation will be 6% p.a. 
higher than the 'normal' rate.
3.4 WORKING COSTS
In the determination of the likely level of future 
working costs on the mines, cognisance was taken of:
changes in the rate of production; 
changes in the factors of production;
additional (or reduction) in operating expenses associated 
with shafts, refrigeration plants and ventilation facilities;
an escalation in costs at a rate of 6% p.a. for cases B to E 
during the period in which the gold price is forecast to in­
crease by 01O p.a.
3.5 CAPITAL EXPENDITURE
Each mine was investigated and the expenditure on cap­
ital account determined. Where applicable, provision was made 
for additional shafts, refrigeration plants and expanded milling 
capacities. As was done for working costs, future expenditure 
was escalated at 6% p.a. for the cases at higher gold prices.
3.6 MILLING RATE
Projections were made of t h e l i k e l y  level at which the 
individual mines would produce. Cognisance was taken of the like­
lihood of increased production especially for the cases at higher 
gold prices.
3.7 URANIUM PRODUCTION
During 1966 and, especially, 1967, forward projections 
of the requirements of uranium energy production showed a far 
higher demand than previously contemplated. South African pro­
ducers were able to procure various additional contracts for the 
period 1969 - 1973. However, due to delays in the construction 
of utilities and the agitation against pollution, demand fell away
sharply/
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sharply in 1969 and showed only a slight recovery in 1970 and 1971. 
Furthermore, additional large deposits of uranium were found in 
Australia and North Africa, which had the effect of depressing 
prices. Forward projections now show that demand for uranium at 
a price below $10 per lb will exceed supply by 1980. Due to the 
necessity of procuring supplies well in advance, it is expected 
that the demand for uranium will accelerate from the mid-seventies. 
For the period 1972 - 1975, prices are expected to remain at the 
depressed level of about $6,50 per lb, but that from 1976 demand 
will steadily increase. For the purpose of forward estimates, 
the price is increased by 3% per annum to 1980 and thereafter by 
10% per annum to a maximum of $10 per lb by 1984. The price is 
kept at that level because of the advent of breeder reactors and 
the possibility of additional reserves being discovered.
3.8 SILVER, PYRITE AND ACID
In mass, silver makes up about 10% of the final product 
sent to the Rand Refinery. However, the sales value is much lower 
than for gold: with gold at U.S. $50 dollars per ounce, the silver 
value amounts to about 0,35% of the gold value per ounce.
No provisions were made for the production of these com­
modities in this study because of the insignificant contribution 
to profits they are likely to make.
3.9 TAXATION
Gold mining tax in South Africa is heavy and therefore 
plays a very important part in the valuation of a project. Tax­
ation at present is generally based on a sliding scale formula of
Y = 60 - where 'Y' is the percentage of taxable income payable
to the Government as taxation and 'x' is the ratio of taxable in­
come to revenue, expressed as a percentage. For mines granted 
leases after 1966, the formula is Y = 60 - ~~~ •
Before the application of the above formula, however, 
certain redemption allowances are deducted from the working profits. 
These allowances are clarified and certain items defined as follows:
Capital/
-  33 -
Capital expenditure ranking for redemption allowance, in­
cludes the cost of all items of a capital nature except the 
following: mineral or surface rights; boundary and certain
surface surveys; and preliminary, flotation and underwriting 
expenses,
Revenue. Income from the sales of gold, silver, osmiriduim, 
uranium, pyrites and any other mineral which may be won in 
the course of mining for gold; sales of scrap metal, waste 
rock and waste material; the rents of mine dwellings.
Working costs. All expenditure, other than of a capital 
nature, incurred in the production of income, including: 
development, stoping, hoisting, ventilation, etc; general 
maintenance and upkeep; administration; pneumoconiosis pay­
ments; interest paid on loans; royalties paid; the share of 
profits payable to the Government as lease consideration.
Working profit. The mining revenue less the cost of mining.
Taxable profit. The portion of the revenue remaining after 
all allowable costs and allowances have been deducted. If 
it is a negative quantity, it becomes a 'tax loss' which is 
carried forward to be offset against tax profits in suc­
ceeding years.
Allowances. In assessing the taxable income, the capital 
expenditure is allowed to be deducted from the working pro­
fits by certain amounts, called redemption allowances, ac­
cording to the following:
Old Min e s . (Leases granted prior to 1946). Capital ex­
penditure incurred after production commenced is allowed 
to be redeemed at the rate of 27-j-% p.a. The unredeemed 
balance is carried forward to the next year, added to 
that year's expenditure, and the total amount is redeemed 
at the rate of 2.7%% and so on, until the life of the mine 
is estimated to be three years or less, when the re­
demption allowance becomes equal to the total amount un­
redeemed divided by the estimated life of the mine.
New Mines/
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- New M i n e s . A new mine is allowed to redeem in any year 
of production, all the allowable capital expenditure in­
curred up to the end of that year. If it exceeds the 
profits for that year, the difference is carried forward 
as a 1 tax loss 1 .
Deep level mines and new mines granted leases after 2Qth 
March, 1963. It is permitted to include in the de­
finition of capital expenditure an amount equivalent to 
5% p.a. {6% for post 1963 mines and 8% for post 1966) of 
the unredeemed balance of the capital expenditure in­
curred on development of any reef on which stoping has 
not yet commenced. This deep level 'concession' is 
allowable during the period that the mine has an assessed 
loss and applies only to the calculations in respect of 
taxation.
At present a surcharge amounting to 5% of tax and a loan 
levy of 5% is payable in addition to the tax calculated. For the 
purpose of this study, only the surcharge has been used.
3.10 MINING LEASE AND STATES SHARE OF PROFITS
The mining of precious metals is regulated by the Mining 
Rights Act (No. 20) of 1967. The 'right to mine' for precious 
metals is the prerogative of the State, notwithstanding the fact 
that the mineral rights may be privately owned.
In the event of a discovery of precious metals on private 
land, the holder of the mineral rights is entitled to select a 
mining lease area, called a 'mynpacht', not exceeding in extent 
one quarter of the mineralized area, which is free of any con­
sideration other than a nominal rental. Usually this area is in­
sufficient in itself to constitute a workable mining proposition 
and an additional contiguous area is leased from the State.
In practice, the 'mynpacht' is not defined and the share
of profits payable to the State is based on the total area. The
share of profits is determined on a sliding scale and is usually
of the form: Y = a - —  where 'a' is a constant and is determined
x
for each mine on its own merits and is fixed when granting the 
lease,
' x ' /
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'x' is the ratio of profit to revenue expressed as a percentage.
'Y' is the percentage of profit, after deducting redemption and 
capital allowance, payable to the Government. An amount equal 
to of the States share of profits is also payable in lieu of
Provincial Tax.
The State does not participate in any profits (determined 
as for tax) until an allowance, called the capital allowance, 
equal to 5% simple interest (Post 1966 it is 6% p.a. compound in­
terest) on the unredeemed capital expenditure, has been allowed. 
This capital allowance is not taken into account when determining 
the rate of payment according to the formula.
3-11 NON-MINING TAX
Non-mining profits are taxed at the ordinary company 
tax rate (at present 41% plus loan levy). Non-mining revenue may 
consist of such items as: interest received on loans; profits on 
sales of stores; and royalties received. Expenditure may consist 
of premiums paid on insurance against loss of profits, etc.
Prior to the payment of mining tax, no non-mining tax is paid and 
the profits are offset against any tax loss, but it is not taken 
into account for lease purposes. During the pre-production 
period, non-mining tax is payable. For the purposes of this 
study, the effect of non-mining revenue has been ignored.
3.12 STATE AID
Certain mines receive State Aid at present. It has been 
assumed that such aid will continue until 1976 for Case A. For 
the other cases, each mine was considered -on its own merits.
3.13 LOANS
In contrast to most foreign mining companies, South 
African gold mines do not make much use of loan capital. The ex­
ception was the period during the initial stages of uranium pro­
duction. Loan finance is usually obtained from the Mining Houses, 
the National Finance Corporation and from building societies or in­
surance companies.
Certain/
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Certain of the mines have outstanding loans and provision 
is made in the estimates for the repayment thereof.
3 .14 SUMMARY OF INDIVIDUAL MINES' RESULTS
Annual gold production, revenue, lease and tax payments 
and amounts available to shareholders are summarised and compared 
for each mine in a table and illustrated on graphs. In addition, 
where applicable, a graph is drawn showing,the share values at 
various discount rates for each mine. The ratio of share, values 
for the various cases are given at an 8% p.a. discount rate. As 
it is a long term rate, no provision need be made for amortization 
Where mining companies have shareholdings in other companies, ap­
propriate adjustments have been made to the share values.
REFERENCES/
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CHAPTER 4 
CENTRAL AND WEST RAND
The area includes all mines from Germiston in the East 
(but excluding East Rand Proprietary Mines, Ltd.) to Randfontein 
in the West, but excludes the new Cooke section of Randfontein 
which will be considered as part of the Far West Rand. Since the 
discovery of gold on the Witwatersrand in 1886, mining has taken 
place in this area. All the existing mines receive State aid.
In addition, there are a number of defunct mines which will also 
be considered.
4. i CITY DEEP LIMITED
City Deep in its present form has been in production 
since 1910 when it was formed from the amalgamation of certain 
smaller companies. It is now a wholly-owned subsidiary of Rand
Mines Properties. To the end of 1971, it has produced 564 603
kilograms of gold at an average grade of 8,63 grams per ton. The 
present milling rate is 73 OOO tons per month, although it had 
milled at the rate of 140 OOO tons per month previously. The pre­
sent rated milling capacity is 120 000 tons per month.
During its life, City Deep has mined the following reefs 
in order of importance:
Main Reef Leader 
South Reef 
Main Reef, and 
Pyritic Quartzites,
Limited development was done on the Kimberley Reef, but 
sampling showed negligible values.
Estimates show that at a price of $50 mining operations 
will continue at only a marginal profit. Present working costs 
are of the order of R 7 ,70 per ton.
Future/
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Future Estimates
For Case A, it is assumed that there will be only suffi­
cient economical ore to maintain the current production rate of 
73 OOO tons per month for a further two years. For Cases B and 
C, it is assumed that output will be increased to 100 OOO tons per 
month, but that no abandoned areas will be re-opened. A large 
portion of the underground workings have been abandoned and it is 
estimated that about R15 million will be required to re-establish 
the mine. Annual expenditure thereafter could be of the order of 
R750 OOO a year. For Cases D and E, there appears to be a possi­
bility of bringing the mine back to a production rate of 120 OOO 
tons per month. Due to the necessity of re-equipping large areas, 
no savings in unit costs were considered at the higher level of 
output.
There is a strong possibility that the upper reefs will 
be mined at higher gold prices and provision is made for the mining 
of an additional 7 million and 15 million tons for Cases D and E, 
respectively.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 4.1 
DETERMINATION OF PAY LIMITS
Year Gold Price
£/°z
Working Costs 
R/Ton
Pay Limit 
g/t
Case
1973 50 7,70 5,95 A
1974 60 8,15 5,25 B
1975 70 8,65 4,75 C
1976 80 9,15 4,40
1977 90 9,70 4,15
1978 100 10,30 4,00 D
1979 H O 10,90 3,85
1980 120 11,60 3,75
1981 130 12,30 3,65
1982 140 13,00 3,60
1983 150 13,80 3,55 E
The/
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The mine has large reserves of low grade ore on the Main, 
South and Leader Reef horizons. At the above pay limits, it is 
estimated that about 5 million tons averaging 5 g/t will become 
available at a price of $100 per ounce and a further 10 million 
tons at an average value of 3,65 grams per ton at a price of $150 
per ounce. The ore potential for the various cases is summarised 
below and includes the ore from the upper Elsburg reefs previously 
mentioned.
TABLE 4.2 
ORE POTENTIAL
Case Tons - OOO's Grade - g/t
A 1 752 6,2
B 4 152 6,0
C 6 500 5,6
D 14 OOO 5,0
E 32 OOO 4,2
Graph 4.1 shows the estimated tonnage available at various 
pay limits as well as the average grade of ore mineable at these 
limits.
GRAPH 4 .1 /
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GRAPH 4.1
AVAILABLE TONS
Based on the foregoing data, annual gold production, 
revenue, tax payments and amounts available to shareholders are 
given in Tables 4.3 and 4.4 and illustrated in Graphs 4.2 to 4.5, 
respectively. No relative share values are shown as the company 
is a wholly owned subsidiary of Rand Mines Properties.
TABLE 4.3/
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TABLE 4.3
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 5 431 5 431 5 431 5 431 5 431
1974 5 431 7 200 8 400 6 OOO 6 OOO
1975 - 6 960 8 120 6 240 6 240
1976 - - 7 420 7 200 7 200
1977 - - - 7 200 6 768
1978 - - - 7 200 6 192
1979 - - - 7 200 6 048
1980 - - - 7 200 6 048
1981 - - - 7 200 6 048
1982 - - - 7 200 6 048
1983 - - _ 4 250 6 048
1984/96 p.a. - - - - 6 048
REVENUE - R O O O rs
1973 7 041 7 041 7 041 7 041 7 041
1974 7 041 11 201 13 068 9 334 9 334
1975 - io 828 14 738 11 326 11 326
1976 - - 13 467 14 935 14 935
1977 - - - 16 802 15 793
1978 - - - 18 668 16 055
1979 - - - 18 668 17 250
1980 - - - 18 668 18 818
1981 - - - 18 668 20 386
1982 - - - 18 668 21 954
1983 - - - 11 020 23 522
1984/96 p.a. - - - - 23 522
TABLE 4.4/
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TABLE 4.4 
ANNUAL STATE AID. TAX AND DIVIDENDS
Year Case A Case 8 Case C Case D Case E
STATE AID AND TAX - ROOO* s
1973 - 222 - 222 - 222 222 222
1974 - 222 472 550 - 1 116 - 1 116
1975 - 251 1 098 - 1 398 - 1 398
1976 _ - 346 - 1 062 - 1 062
1977 - - - _
1978 - _
1979 - - - _
1980 - - - 193 _
1981 _ - - 1 396 _
1982 - - 1 396 _
1983 - - - 947 _
1984 - _ - _ _
1985 - - _ 239
1986/95 p.a. - _ - _ 843
1996 _ - - - 770
DIVIDENDS - ROOO' s
1973 518 518 518 518 518
1974 518 949 1 107 300 300
1975 - 797 1 529 343 343
1976 - - 1 Oil 820 820
1977 - - - - 1 167 - 2 175
1978 - - - 164 - 2 777
1979 - - 2 336 196
1980 - - - 3 143 1 364
1981 - - - 1 940 1 924
1982 - - - 1 940 2 484
1983 - - - 1 217 2 900
1984 - - - 2 900
1985 - - _ 2 661
1986/95 p.a. - - - - 2 057
1996 - - - - 1 285
* Negative figure indicates State aid.
GRAPH 4 .2 /
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GRAPH 4.2
GOLD PRODUCTION
Ve-ars
Gold production for Case A remains steady at a low milling 
rate for two years before the mine closes. For Cases B and C, a
higher milling rate results in higher gold production for an ad­
ditional one and two years, respectively. Gold production for 
Cases D and E is extended considerably because of the addition of 
large tonnages of low grade ore: a lower grade is compensated for
by a higher milling rate.
GRAPH, 4 .3 /
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The effect of the higher prices used in the alternative 
Cases is clearly shown.
GRAPH 4 .4 /
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GRAPH 4.4 
STATE AID AND TAX
Vegrg
Negative amounts represent the receipt of State aid. 
Actual tax payments remain low.
GRAPH 4.5 
DIVIDENDS
Y ears
For Cases D and E the heavy capital expenditure re­
quired to re-open the mine results in a negative cash flow to 
the shareholder for the period 1977 to 1979.
4 .2 /
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4.2 VILLAGE MAIN REEF GOLD MINING COMPANY (1934) LTD
The Company was formed in 1934 to work the old outcrop 
areas immediately to the south of the central part of Johannesburg. 
At present it derives its ore mainly from the working of the quart- 
zite horizon and from the old Robinson Deep area whose mineral 
rights it purchased. The quartzite horizon consists mainly of 
gold bearing reef deposited in erosion channels: gold distribution 
is very erratic. The average grade of the ore milled is low at 
about 5,5 grams. The mine receives State aid. The present 
milling rate is 20 OOO tons per month, but the plant capacity is 
about 30 OOO tons per month.
Future Estimates
For all cases it is assumed that mining will cease at the 
end of 1973 as the expenditure required to continue mining oper­
ations without State aid even at the higher gold prices, is not 
justified.
Annual gold production, revenue, State aid and amounts 
available to shareholders for 1973 are given below:
Gold Production - 1 320 Kilograms
Revenue - R1 711 OOO
State Aid - R 24 OOO
Dividends - R 140 OOO
4.3 CROWN MINES
Crown Mines was formed in 1897 and since that date has 
produced 1 400 977 kilograms of gold at an average grade of 8,77 
grams per ton. It is now a subsidiary of Rand Mine Properties. 
The present milling rate is 40 OOO tons per month, although the 
rated capacity is.100 000 tons per month. Reefs that have been 
worked are the Main Reef Leader, South Reef and Main Reef.
Limited development and stoping operations have been conducted on 
the Kimberley Reef. The mine receives State aid, but now vir­
tually all underground operations have ceased.
Future/
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Future Estimates
For Cases A, B and C, it is assumed that no further gold, 
apart from clean-up operations, will be produced. For Cases D and 
E, however, it is estimated that the mine can again be economically 
operated at a milling rate of lOO OOO tons per month. Capital ex­
penditure to re-establish the mine will be heavy and could be of 
the order of R15 million. Annual expenditure on this account 
could amount to R500 OOO p.a.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 4.5 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 8,00 6,17 A
1974 60 8,50 5,46 B
1975 70 9,00 4,96 C
1976 80 9,50 4,85
1977 90 10,10 4,33
1978 100 10,70 4,13 D
1979 llO 11,35 3,98
1980 120 12,05 3,87
1981 130 12,75 3,78
1982 140 13,50 3,72
1983 150 14,35 3,69 E
With prospects of a rising gold price for Cases D and E, 
it is assumed that the present facilities will be maintained and
N. ^
that State aid will continue until 1976. It is estimated that 
some 14 million tons are available at a grade of 5,5 grams per ton 
and that a further 12 million tons are available at 3,8 grams per 
ton. A further 10 million tons could be obtained from the 
Kimberley Reef at 4,0 grams per ton, but the latter tonnage requires 
further substantial exploration work. The ore potential for the 
various cases is summarised in Table 4.6.
TABLE 4.6/
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TABLE 4.6 
ORE POTENTIAL
Case Tons - OOO's Grade - g/t
A, B & C 480 5,5
D 14 OOO 5,5
E 36 OOO 4,5
Graph 4.6 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable at 
these limits.
GRAPH 4>6 
AVAILABLE TONS
I o n s -  m i l l i o n s
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Based on the foregoing data, annual gold production, re­
venue, tax payments and amounts available to shareholders are given 
in Table 4.7 and are illustrated in Graphs 4.7 to 4.10. No re­
lative share values are shown as the Company is a wholly owned sub­
sidiary of Rand Mines Properties.
TABLE 4.7
ANNUAL GOLD PRODUCTION. REVENUE, TAX AND DIVIDENDS
Year Cases 
A, B & C
Case
D
Case
E
Cases 
4, B & C
Case
D
Case
E
GOLD PRODUCTION - KG REVENUE - ROOO's
1973 2 640 2 640 2 640 3 422 3 422 3 422
1974 - 2 640 2 640 - 4 107 4 107
1975 - 6 600 6 600 - 11 979 11 979
1976 - 6 600 6 600 - 13 690 13 690
1977 - 6 600 6 600 - 15 401 15 401
1978 - 6 600 6 600 - 17 113 17 113
1979 - 6 6PO 6 OOO - 17 113 17 113
1980 - 6 600 5 400 - 17 113 16 802
1981 - 6 600 5 400 - 17 113 18 202
1982 - 6 600 5 400 - 17 113 19 602
1983 - 6 600 5 400 - 17 113 21 002
1984 - 6 600 5 400 - 17 113 21 002
1985/02 pa - - 5 400 - - 21 002
STATE AID & TAX - ROOO's DIVIDENDS - R O O O’s
1973 -490 -490 -490 72 72 72
1974 - -568 -568 - 96 96
1975 - -1 278 -1 278 - 457 457
1976 - -626 -626 - 916 916
1977 - - - - 781 -719
1978 - - - - 1 773 273
1979 - - - - 2 773 1 992
1980 - 1 360 - - 2 413 341
1981 - 1 730 - - 2 043 2 402
1982 - 1 730 - - 2 043 2 902
1983 - 1 730 434 - 2 043 2 848
1984 _ 2 045 1 274 _ 2 228 2 008
1985/01 pa - - 1 274 - - 2 008
2002 - - 1 589 - - 2 193
GRAPH 4 .7 /
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GRAPH 4.7
GOLD PRODUCTION
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Gold production for Cases A, B and C is derived mainly 
from clean-up operations. The life is considerably extended 
for Cases D and E.
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Revenue is substantially increased for Cases D and E 
at the higher gold prices.
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GRAPH 4.9 
STATE AID AND TAX
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After initially receiving State aid the mine commences 
tax payments in 1980 and 1983 for Cases D and E, respectively.
GRAPH 4.10 
DIVIDENDS
Years
Rand Mines Properties' income is likely to be boosted 
considerably from the income accruing from the higher gold 
prices used in Cases D and E.
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4.4 CONSOLIDATED MAIN REEF MINES AND ESTATE, LIMITED
The company has been in existence since 1898 and during 
the period from inception to 1971, produced 455 OOO Kilograms of 
gold at an average value of 6,72 grams per ton. It is now a 
wholly-owned subsidiary of Rand Mines Properties. During its life­
time, ore was derived from the following reefs in order of impor­
tance :
Main Reef Leader 
South Reef 
Main Reef 
Bird Reef, and 
Kimberley Reef
Since 1961 mining operations have been conducted on a very 
limited scale in the hopes of a substantial increase in the price of 
gold. The mine has been receiving State aid since 1966. The pre­
sent milling rate is about 12 OOO tons per month and ore is obtained 
from the upper levels. The greater part of the mine has been al­
lowed to flood and most of the equipment removed. Substantial 
capital expenditure will be required to bring the mine back to a 
production rate of lOO OOO tons per month.
Future Estimates
For Cases A, B and C, it is assumed that production will 
continue to the end of 1973 at a rate of 12 OOO tons per month.
For Cases D and E, it is assumed that, in conjunction with the 
rising price of gold, operations will be gradually expanded until 
such time as a milling rate of lOO OOO tons per month is achieved.
It is further assumed that State aid will continue to 1976.
Capital expenditure to bring the mine to full production is esti­
mated to amount to R6 million.with annual amounts of R300 OOO there­
after.
Relative pay limits at various gold prices are assumed to 
be as follows:
TABLE 4.8/
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TABLE 4.8 
DETERMINATION OF PAY LIMITS
. Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 6,20 4,78 A
1974 60 6,50 4,18 B
1975 70 6,90 3,80 C
1976 80 7,30 3,52
1977 90 7,80 3,34
1978 lOO 8,30 3,20 D
1979 110 8,80 3,09
1980 120 9,30 2,99
1981 130 9,90 2,94
1982 140 10,50 2,89
1983 150 11,10 2,85 E
The mine has large reserves of low grade ore. At the 
above pay limits, it is assumed that the following ore will become 
available at the various pay limits.
TABLE 4.9 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A, B & C 144 3,5
D 6 200 3,5
E 20 600 3,2
Graph 4,11 shows the estimated tonnage available at 
various pay limits as well as the average grade of ore mineable at 
these limits.
GRAPH 4.11/
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GRAPH 4.11 
AVAILABLE TONS
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Based on the foregoing data, annual gold production, 
revenue, State aid and amounts available to shareholders are 
given in Table 4.10 and gold production and revenue are illus­
trated in Graph 4.12 whilst State aid and dividends are shown 
in Graph 4.13. No relative share values are shown as the Com­
pany is a wholly owned subsidiary of Rand Mines Properties,
TABLE 4 .10
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TABLE 4.10
ANNUAL GOLD PRODUCTION, REVENUE. TAX AND DIVIDENDS
Cases 
A, B & C
Case
D
Case
E
Cases 
A, B & C
Case
D
Case
E
GOLD PRODUCTION - KG REVENUE - R O O O’s
1973 504 504 504 653 653 653
1974 — 826 826 - 1 285 1 285
1975 - 2 lOO 2 lOO - 3 811 3 811
1976 - 2 520 2 520 - 5 227 5 227
1977 - 3 150 3 150 - 7 351 7 351
1978 - 4 200 4 200 - lO 890 10 890
1979 - 4 200 4 200 - 10 890 11 979
1980 - 4 200 4 200 - 10 890 13 068
1981 - 4 200 4 200 - 10 890 12 539
1982 - - 3 720 _ _ 13 503
1983/92 p.a. - - 3 720 - - 14 468
STATE AID & TAX. - ROOO's DIVIDENDS - R O O O’s
1973 -163 -163 -163 -76 -76 -76
1974 - -321 -321 - • -444 -444
1975 - -953 -953 - -412 -412
1976 - -1 053 -1 053 - -34 -34
1977 - - - - -687 -687
1978 - - - - -808 -808
1979 - - - - -358 -319
1980 - - - - 942 1 584
1981 - - - - - 383
1982 - - - - - 639
1983/91 p.a. - - - - - 848
1992 - - - - - 972
GRAPH 4 .12/
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GRAPH 4,12
GOLD PRODUCTION AND REVENUE
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The graph clearly shows the effect of higher gold 
prices on gold production and revenue for Cases D and E.
GRAPH 4.13
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A certain amount of State aid will be required to bring 
the mine back into full production for Cases D and E. Calculations
show that in all cases no tax will be payable over the remaining 
life of the mine.
4 .5 /
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4 "5 RAND LEASES (VOGELSTRUISFONTEIN) GOLD MINING COMPANY LIMITED
The company was registered in 1933 and until production 
ceased in August, 1971, 330 200 kilograms of gold were produced at 
an average value of 5,87 grams per ton. Most of the hoists and 
plant and machinery have been disposed of, so that any decision to 
recommence mining will require large amounts of capital expenditure. 
During its lifetime the following reefs were worked:
Main Reef Leader 
South Reef 
Main Reef 
Bird Reef, and 
Kimberley Reef
F uture Estimates
It is estimated that the mine has 10 million tons avail­
able at a grade of 4,5 grams per ton on the Main Reef Series and a 
further 5 million tons at 3,8 grams per ton on the Kimberley and 
Bird Reefs. An additional 5 million tons of marginal ore at 3 g/t 
can be mined. To bring the mine back into production, the plant 
will have to be re-equipped and hoists purchased. Initial capital 
expenditure is estimated at R12 million, with annual expenditure of 
R500 OOO.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 4 .11/
TABLE 4.11 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 6,50 5,00 A
1974 60 6,90 4,44 B
1975 70 7,30 4,02 C
1976 80 7,75 3,74
1977 90 8,20 3,51
1978 lOO 8,70 3,35 D
1979 110 9,20 3,23
1980 120 9,75 3,13
1981 130 10,35 3,07
1982 140 11,00 3,03
1983 150 11,65 3,00 E
For Cases A, B and C, it would not be a proposition to 
re-open the mine. For Cases D and E, it is assumed that the de­
cision to re-open the mine will be taken in 1977 and that pro­
duction will commence in 1979 and build up to a maximum of lOO OOO 
tons per month in 1980. It is estimated that the following ore 
will become available at the various pay limits:
TABLE 4.12
ORE POTENTIAL
Case Tons - O O O’s Grade - g/t
A, B & C Nil „
D 15 OOO 4,25
E 20 OOO 3,95
Graph/
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Graph 4.14 shows the estimated tonnage available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 4.14 
AVAILABLE TONS
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Based on the foregoing data, annual gold production, 
revenue, tax payments and amounts available to shareholders are 
given in Table 4.13 and gold production and revenue are illus­
trated in Graph 4.15 whilst tax is shown in Graph 4.16 and div­
idends in Graph 4.17, Share values at various discount rates 
based on 3 600 OOO issued shares are shown in Graph 4.18.
TABLE 4 .13/
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TABLE 4,13
ANNUAL GOLD PRODUCTION, REVENUE. TAX AND DIVIDENDS
Year Case Case Case Case
D E D E
GOLD PRODUCTION-KG REVENUE - ROOO's
1973/76 p.a. — _ _
1977 - - - -
1978 - - - -
1979 2 550 2 550 6 612 7 273
1980 5 lOO 4 800 13 223 14 935
1981 5 lOO 4 740 13 223 15 977
1982 5 lOO 4 740 13 223 17 206
1983 5 lOO 4 740 13 223 18 435
1984/91 p.a. 5 lOO 4 740 13 223 18 435
1992/95 p.a. - 4 740 - 18 435
STATE -AID & TAX DIVIDENDS
ROOO's ROOO's
1973/76 p.a.
1977 - - -4 OOO -4 OOO
1978 - - -4 OOO -4 OOO
1979 - - -2 608 -2 247
1980 - - 2 283 2 585
1981 - - 2 283 2 907
1982 - - 2 283 3 356
1983 - 819 2 283 2 986
1984 lO 1 700 2 274 2 105
1985/90 p.a. 939 1 700 1 345 2 105
1991 1 254 1 700 1 530 2 105
1992/94 p.a. - 1 700 - 2 105
1995 - 2 llO - 2 345
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GRAPH 4.15
GOLD PRODUCTION AND REVENUE
iecars
Gold production and revenue for Cases D and E are clearly 
illustrated in the above graph.
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GRAPH 4.16 
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Calculations show that tax payments will commence in 
1985 and 1984 for Cases 0 and E, respectively.
GRAPH 4.17 
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After an initial heavy outlay, the mine should produce 
a positive cash flow from 1980 onwards.
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SHARE VALUES
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Cents p e r  Skare.
At an 8% p.a. discount rate the share value is 38 cents 
per share for Case D but improves substantially to 116 cents for 
Case E.
4 .6 /
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4.6 DURBAN ROODEPOORT DEEP LIMITED
The company started production in 1898 and since that 
date has produced 551 909 kilograms of gold at an average value of 
6,77 grams per ton. The reefs mined in order of importance are 
the -
Main Reef 
South Reef 
Kimberley Reef, and 
Main Reef Leader.
With State aid the mine is producing near its maximum 
capacity of 200 OOO tons per month. At present the bulk of the 
ore is obtained from the lower grade Kimberley Reef. Fortunately 
costs are at a lower level on this reef, but with mining operations 
being conducted at increasing depths, it is likely to show a rising 
trend. There are large tonnages of sub-economic ore available at 
higher gold prices. As the mine is in full production, it need 
not lay out large amounts for capital expenditure to exploit these 
lower grade reserves and is thus in a more fortunate position than 
the other mines on the Central Rand.
Future Estimates
For Case A, it is estimated that 24 million tons could be 
extracted at an average grade of 5 grams per ton, with State aid 
continuing to 1973, Provision is made for higher costs as mining 
operations extend in depth.
For the other cases, available tonnages are shown in 
Table 4,15. Provision is made for higher costs as operations ex­
tend in depth and because of the higher proportion of ore expected 
to be mined from the Main and South Reefs,
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 4 .14/
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TABLE 4.14 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 6,50 (7,20)* 5,00 (5,55)* A
1974 60 6,90 (7,55)* 4,44 (4,85)* B
1975 70 7,30 (7,95) 4,02 (4,38) C
1976 80 8,10 3,90
1977 90 8,60 * 3,69 *
1978 100 9,10 (9,60) 3,50 (3,70) D
1979 H O 10,00 3,50
1980 120 10,60 3,40
1981 130 11,30 3,35
1982 140 12,15 3,35
1983 150 13,00 3,35 E
* Increased costs of mining at greater depth.
For Case A, mining will have to become more selective 
with the grade estimated to average 5,5 grams per ton. Capital 
expenditure is estimated to average R300 OOO p.a. For Case B, 
an additional one year's tonnage is estimated to become available, 
whilst mining operations at $70 per ounce is expected to continue 
for 15 years. For Cases D and E, annual capital expenditure is 
likely to be of the order of R600 OOO p.a. Tonnages that could 
become available are
- Case D, 24 million at 4,5 grams per ton, and
- Case E, an additional 24 million tons at 3,5 grams per ton.
At the above pay limits, it is assumed that the following 
ore will become available at the various pay limits.
TABLE 4 .15/
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TABLE 4.15
ORE POTENTIAL
Case Tons - O O O 1s Grade - g/t
A 24 OOO 5,50
B 26 500 5,45
C 36 000 5,25
D 48 OOO 5,00
E 72 OOO 4,50
Graph 4.19 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 4.19 
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Based on the foregoing data, annual gold production, re­
venue, tax payments and amounts available to shareholders are 
given in Tables 4.16 and 4.17 and gold production and revenue are 
illustrated in Graph 4.20, whilst tax payments are shown in Graph 
4.21 and dividends in Graph 4.22. Share values at various dis­
count rates based on 2 325 OOO issued shares, are shown in Graph 
4.23.
TABLE 4.16
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 12 240 12 240 12 240 12 240 12 240
1974 12 720 13 080 13 080 12 000 12 OOO
1975 13 200 13 080 12 480 12 OOO 12 OOO
1976 13 200 13 080 12 480 12 OOO 12 OOO
1977 13 200 13 080 12 480 12 OOO 12 OOO
1978 13 200 13 080 12 480 12 OOO 11 520
197-9 13 200 13 080 12 480 12 OOO 11 040
1980 13 200 13 080 12 480 12 OOO io 800
1981 13 440 13 080 12 480 12 OOO io 800
1982 13 440 13 080 12 480 12 OOO 10 800
1983 j ; - 13 080 12 480 12 OOO 10 800
1984/87 p.a. - - 12 480 12 OOO 10 800
1988/92 p . a . - - - 12 OOO IO 800
1993/02 p.a. - - - - IO 800
REVENUE - ROOO's
1973 15 868 15 868 15 868 15 868 15 868
1974 16 490 20 348 20 348 18 668 18 668
1975 17 113 20 348 22 651 21 780 21 780
1976 17 113 20 348 22 651 24 891 24 891
1977 17 113 20 348 22 651 28 002 28 002
1978 17 113 20 348 22 651 31 114 29 869
1979 17 113 20 348 22 651 31 114 31 487
1980 17 113 20 348 22 651 31 114 33 603
1981 17 424 20 348 22 651 31 114 36 403
1982 17 424 20 348 22 651 31 114 39 204
1983 - 20 348 22 651 31 114 42 004
1984/87 p.a. - - 22 651 31 114 42 004
1988/92 p.a. - - - 31 114 42 004
1993/02 p.a. - - - - 42 004
TABLE 4.17/
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TABLE 4.17 
ANNUAL STATE AID. TAX AND DIVIDENDS
Year Case A Case B Case C Case*' D Case E
STATE AID AND TAX - 3 0 0 0 's
1973 -975 -975 -975 -975 -975
1974 - 1 416 1 416 161 161
1975 117 1 416 2 162 1 482 1 482
1976 - 1 114 1 860 2 115 2 115
1977 - 1 114 1 860 3 202 3 202
1978 - 1 114 1 860 4 288 3 457
1979 - 811 1 557 3 986 3 054
1980 - 811 1 557 3 986 3 400
1981 - 811 1 557 3 986 4 OOO
1982 - 358 1 104 3 532 4 372
1983 - 559 1 104 3 532 4 746
1984/86 p . a . - - 1 104 3 532 4 746
1987 - - 1 318 3 532 4 746
1988 - - _ 3 532 4 746
1989/91 p.a. - - - 3 721 4 746
1992 - _ _ 3 910 4 746
1993/98 p.a. - _ _ _ 4 746
1999/01 p.a. - - - - 5 030
2002 - - - - 5 219
DIVIDENDS - ROOO's
1973 944 944 944 944 944
1974 590 2 053 2 053 1 347 1 347
1975 1 096 2 053 2 629 2 177 2 177
1976 733 1 875 2 451 2 736 2 736
1977 733 1 875 2 451 3 561 3 561
1978 733 1 875 2 451 4 385 3 822
1979 253 1 697 2 274 4 208 3 683
1980 253 1 697 2 274 4 208 4 013
1981 564 1 697 2 274 4 208 4 533
1982 144 1 431 2 007 3 941 4 920
1983 - 1 549 2 007 3 941 5 308
1984/86 p.a. - - 2 007 3 941 5 308
1987 - - 2 133 3 941 5 308
1988 - - - 3 941 5 308
1989/91 p.a. - - - 4 052 5 308
1992 - - - 4 163 5 308
1993/98 p.a. _ - _ _ 5 308
1999/01 p.a. - - - - 5 474
2002 - - - - 5 585
GRAPH 4,20/
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GRAPH 4.20 
GOLD PRODUCTION AND REVENUE
Years
The effect of mining lower grade ore at the higher gold 
prices is clearly shown in gold production - life is extended 
considerably. Despite lower gold output, revenue is progressive­
ly higher for the cases at increased prices.
GRAPH 4.21/
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GRAPH 4.21 
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State aid is required in 1973 for all cases but, apart 
from Case A, tax is payable in all the cases thereafter.
GRAPH 4.22 
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Annual amounts available for distribution are progres­
sively higher for the cases at increased prices.
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GRAPH 4.23 
SHARE VALUES
Cents per S h a re
The above share values represent earnings from gold pro­
duction only and do not include any break-up value which could 
prove to be considerable. The ratio of the share values at an 
8% p.a. discount rate are as follows:
Case A  1,00
Case B 2,81
Case C 4,27
Case D 7,30
Case E 9,97
These ratios are much higher than average due to the low number 
of issued shares and the low grade worked. The share is very 
sensitive to any changes in the price of gold. _
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4.7 SOUTH ROODEPOORT MAIN REEF AREAS LIMITED
Production commenced in 1937 and to December, 1971 
72 220 kilograms of gold was produced at an average value of 8,17
grams per ton. Reefs worked are the Ventersdorp Contact Reef
and the Kimberley Reef. The present milling capacity is 30 OO O  
tons per month. The mine receives State aid.
Future Estimates
An exploration programme is in hand to investigate the 
potential of the Kimberley Reef, but judging from past results, it 
is unlikely that large areas could be economically extracted at a
fixed gold price as used in..Case A... For Cases B and C, it is
assumed that the life cannot be extended beyond the four years 
used in Case A. It is assumed, however, that no State aid will 
be received. For Cases D and E, it is assumed that the life 
could be considerably extended by the mining of the lower grade 
ore. The current milling rate was maintained.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 4.18 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$f oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 8,70 6,70 A
1974 60 9,20 5,90 B
1975 70 9,75 5,35 C
1976 80 10,35 5,00
1977 90 11,00 4,70
1978 lOO 11,65 4,50 D
1979 H O 12,35 4,35
1980 120 13,10 4,20
1981 130 13,85 4,10
1982 140 14,70 4,05
1983 150 15,60 4,00 E
The/
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The ore potential for the various cases is summarised
below:
TABLE 4.19 
ORE POTENTIAL
Case Tons - OOO's Grade - g/t
A, B & C 2 700 6,5
D 5 400 5,6
E 9 OOO 5,0
Based on the foregoing data, annual gold production, re­
venue from gold, tax and dividends are shown in Tables 4.20 and 
4.21, Share values at various discount rates and based on 
1 420 663 issued shares are shown in Graph 4,24.
TABLE 4.20/
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TABLE 4.20 
ANNUAL GOLD PRODUCTION, AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 2 340 2 340 2 340 2 340 2 340
1974 2 340 2 340 2 340 2 232 2 232
1975 2 340 2 340 2 340 2 124 2 124
1976 2 340 2 340 2 340 2 016 2 016
1977 - 2 340 2 340 1 958 1 908
1978 - - - 1 958 1 800
1979 - - - 1 958 1 714
1980 - - - 1 958 1 714
1981 - - - 1 958 1 714
1982 - - - 1 958 1 714
1983/87 p.a. - - _ 1 958 1 714
1988/97 p.a. - - - - 1 714
REVENUE - ROOO's
1973 3 034 3 034 3 034 3 034 3 034
1974 3 034 3 640 3 640 3 472 3 472
1975 3 034 3 640 4 247 3 855 3 855
1976 3 034 3 640 4 247 4 182 4 182
1977 - 3 640 4 247 4 570 4 452
1978 - - - 5 078 4 667
1979 - - - 5 078 4 887
1980 - - - 5 078 5 332
1981 - - - 5 078 5 776
1982 _ _ _ 5 078 6 220
1983/87 p.a. - - - 5 078 6 665
1988/97 p.a. - - - - 6 665
TABLE 4.21/
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TABLE 4.21 
ANNUAL STATE AID. TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
STATE AID AND TAX - R O O O ’S
1973 -555 -555 -555 -555 -555
1974 -555 - - _
1975 -283 - 196 _ -
1976 -283 69 304 - -
1977 - 69 304 - -
1978 - - 270 -
1979 - - - 270 -
1980 - - 270 60
1981 - - - 321 153
1982 - - - 321 224
1983/85 p.a. - - _ 321 283
1986/87 p.a. - - - 365 283
1988/90 p.a. _ - - 283
1991/95 p.a. - - - - 346
1996/97 p.a. - _ - 409
DIVIDENDS - R O O O ’S
1973 7 7 7 7 7
1974 7 -122 -122 -290 -290
1975 135 278 491 195 145
1976 135 259 433 306 256
1977 - 259 433 460 292
1978 - - - 463 273
1979 - - - 463 241
1980 _ _ 463 355
1981 _ - _ 493 437
1982 - - - 493 505
1983/85 p.a. - - - 493 566
1986/87 p.a. - - - 519 566
1988/90 p.a. ~ - - _ 566
1991/95 p.a. - - - _ 603
1996/97 p.a. _ - - _ 640
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GRAPH 4.24 
SHARE VALUES
The share values do not include any value from break­
up and represent earnings from gold production only. The ratio
of share values at an 8% p. a, discount rate are:
Case A 1,00
Case B 2,40
Case C 4,42
Case D 12,19
Case E 16,09
The share is very sensitd.ve to higher gold prices
number of shares in issue and the marginal nature of current pro­
duction .
4,8/
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4.8 WEST RAND CONSOLIDATED MINES LIMITED
The company commenced production in 1908 and since that 
date has produced 532 073 kilograms of gold at an average value of 
5,57 grams per ton. The mine is classified as a primary uranium
producer and was the first mine to start uranium production in 
1952. To the end of 1971, it had produced 10 370 574 kilograms 
at an average grade of 0,696 kilograms per ton. The mine at pr e ­
sent receives State aid. Income is seriously affected by the 
ruling low level of prices in the uranium market and, as the out­
look in the foreseeable future for new sales at attractive prices 
is not encouraging, arrangements may have to be made to curtail 
operations on the uranium section.
During its life, numerous reef bands have been exploited, 
both for gold and uranium. As economically available ore in its 
mining area became depleted, various tributing agreements were en ­
tered into with neighbouring defunct mines. At present about a 
third of the ore is obtained from these tributing arrangements.
Future Estimates
For Case A, it would appear that gold production could 
continue for a further four years with the help of State aid.
For Cases B and C, and assuming no State aid, the life will be 
only four years as well. It is assumed that uranium production 
will cease during 1973, but that sales from the stockpile will con­
tinue until 1976. There are still vast reserves of sub-economic 
ore that could be exploited at lower pay limits. For Cases D and 
E, it is assumed that operations could continue for some 8 and 15 
years, respectively. This includes some 4 million tons from the 
old Luipaardsvlei mine. It is assumed that the resumption of 
uranium production would not be economical at the prices envisaged.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 4.22/
TABLE 4.22 
DETERMINATION OF PAY LIMITS
Year Gold Price 
£/°z
Working Costs 
R/ton
Pay Limit 
g/1
Case
1973 50 7,00 5,40 A
1974 60 7,40 4,75 B
1975 70 7,85 4,32 C
1976 80 8,35 4,03
1977 90 8,85 3,80
1978 lOO 9,35 3,60 D
1979 H O 9,95 3,50
1980 120 10,50 3, 40
1981 130 11,15 3,31
1982 140 11,85 3,26
1983 150 12,55 3,23 E
The ore potential for the various cases is summarised
b e l o w :
TABLE 4.23 
ORE POTENTIAL
Case Tons - 0 0 0 ' S Grade - g/t U-jOg " Kg/t
GOLD
A, B & C 2 520 5,6 -
D 7 700 4,4 -
E 14 400 3,9 -
URANIUM
A, B & C 530 1,4 0,7
D 530 1,4 0,7
E 530 1,4 0,7
For/
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For Cases A, B and C, tons milled from the gold section 
is gradually reduced, but for Cases D and E, output is maintained 
at 80 OOO tons per month. Based on the foregoing data, annual 
gold production, revenue from gold and uranium, tax and dividends, 
are shown in Tables 4.24 and 4.25. Share values at various dis­
count rates are shown in Graph 4.25 and are based on 4 250 OOO 
ordinary shares. Only 75% of the available profits accrue to the 
ordinary shareholders.
TABLE 4.24 
A NNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 6 115 6 115 6 115 6 115 6 115
1974 4 704 4 704 4 704 5 088 5 088
1975 4 032 4 032 4 032 4 800 4 800
1976 4 032 4 032 4 032 3 706 3 706
1977/80 p.a. - - - 3 706 3 706
1981/87 p.a. - - - - 3 264
REVENUE - R OOO'S
1973 9 550 9 550 9 550 9 550 9 550
1974 7 781 9 OOl 9 001 9 668 9 668
1975 8 086 9 132 io 177 11 571 11 571
1976 5 656 6 702 7 747 8 115 8 115
1977 - - - 8 647 8 647
1978 - - - 9 608 9 608
1979 - - - 9 608 10 569
1980 - - - 9 608 11 530
1981 - - - - 11 002
1982 - - - - 11 848
1983/87 p.a. - - - - 12 694
TABLE 4.25/
TABLE 4.25 
ANNUAL TAX AND DIVIDENDS
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Year Case A Case B Case C Case D Case E
TAX - R OOO'S
1973 981 981 981 981 981
1974 634 1 209 1 209 940 909
1975 1 256 1 690 2 105 1 681 1 649
1976 14 551 966 - _
1977 - _ - - _
1978 - _ - - _
1979 .. _ - 35 147
1980 .. _ _ 35 383
1981/87 p.a. - - - -
DIVIDENDS - R OOO' S
1973 1 237 1 237 1 237 1 237 1 237
1974 942 1 250 1 250 1 128 i n o
1975 1 218 1 541 1 847 1 681 1 663
1976 506 727 1 033 -97 -147
1977 - _ - 51 1
1978 - - - 626 482
1979 - - - 597 720
1980 - - - 597 917
1981 - - _ - 148
1982 _ - _ 322
1983/84 p.a. - - - - 496
1985/87 p.a. - - - - 646
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GRAPH 4.25 
SHARE VALUES
The share values do not include any value for break­
up and represent earnings from gold and uranium production only. 
The ratio between share values at 8% p.a, discount rate is
Case A 1,00
Case B 1,64
Case C 1,75
Case D 1,34
Case E 1,77
The low ratios for Cases Q and E when compared with Cases B and 
C is due to the postponement of income. Therefore, from a share 
value point of view, it will not be advisable to mine the lower 
grade areas.
4.9/
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4.9 DEFUNCT MINES
There are numerous mines on the Central and West Rand 
that have either been amalgamated with other companies, or have 
closed down due to depletion of ore, or because the grade is too 
low to justify continued operations. The total gold produced by 
these mines amount to 5 201 825 kilograms at an average grade of 
8,36 grams per ton. Of those mines not incorporated in other 
properties, the majority ceased production more than 25 years ago. 
The mines that closed down during the 1960's are:
4.9.1 Simmer and Jack
Investigations show that it will not be a proposition 
to recommence production from the Main Reef series. A  poss­
ibility exists that some ore could be obtained from the 
K i m b e r l e y .R e e f , but the cost of re-establishing a mine would 
be prohibitive. No provision is made for any future pro­
duction from this mine.
4.9.2 Rose Deep
The low grade ore remaining cannot justify the re­
commencement of mining operations. New surface facilities 
will be required.
4.9.3 Robinson Deep
The mineral rights have been purchased by Village Main 
and extractable ore is included in the assessment of that 
mine. Portions of the area are likely to be worked on tri­
bute by Crown Mines.
4.9.4 Rietfontein Consolidated
This was always a small operation and all economic ex- 
tractable ore has been removed.
4.9.5 Luipaardsvlei
The mine has reserves of low grade ore, but it is c o n ­
sidered that this ore will be mined by West Rand Consolidated. 
The mine was a uranium producer, but the prices foreseen for 
that metal does not justify the re-opening of the uranium 
s e c t i o n ,
4.9.6/
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4.9.6 Randfontein
The old section ceased production during 1967 and the 
facilities are being utilized by the developing Cooke section 
which is included under the Far West Rand. The re-opening 
of the old section will have to justify the erection of a new 
plant and certain surface facilities, but the grade of the 
remaining ore is too low to provide for the economic ex­
traction thereof. The mine was a primary uranium producer, 
but historic mining costs were high and would require a 
uranium price of about 015 per lb. to justify the re-opening 
of that section. Furthermore, the present facilities will 
be required for the new Cooke section. Therefore, no pro­
vision is made in this exercise for the re-opening of the old 
Randfontein mine.
4.9.7 East Champ d'Or
The mine was kept going over the latter part of its life 
because of uranium production. Neither the gold nor the 
uranium grade justifies the re-opening of the mine.
4.10 NEW MINES
The area covers the oldest exploited part of the Wit- 
watersrand basin and the geology is well known. The only poss­
ibility of new mines being established is on down-dip extensions 
of the presently worked areas. On indications of grade and the 
high costs of establishing such mines at depths in excess of 3 O O O  
meters, no new mines can be economically justified. Apart from 
limited extentions to present lease areas at South Roodepoort, no 
provision is made for any new mines in the Central and West Rand. 
However, there is the possibility of a mine on the Middle Elsburg 
Reefs, north of the Cooke Section of the Randfontein mine - this 
new mine is included under the Far West Rand in Chapter 6.
4.11 SUMMARY
A summary of total annual gold production, revenue, tax 
payments and amounts available to shareholders from the Central 
and West Rand area are given in Tables 4.26 to 4.29. Gold pro­
duction for the various cases are illustrated in Graph 4.26.
TABLE 4.26/
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TABLE 4.26
SUMMARY OF GOLD PRODUCTION FOR THE CENTRAL AND WEST RAND
- KILOGRAMS -
Year Case A Case B Case C Case D Case E
1973 30 086 30 086 30 086 30 086 30 086
1974 25 195 27 324 28 524 27 960 27 960
1975 19 572 26 412 26 972 31 764 31 764
1976 19 572 19 452 26 272 31 522 31 522
1977 13 200 15 420 22 240 31 464 30 982
1978 13 200 13 080 12 480 31 464 29 818
1979 13 200 13 080 12 480 34 014 31 058
1980 13 200 13 080 12 480 36 564 32 468
1981 13 440 13 080 12 480 32 854 31 966
1982 13 440 13 080 12 480 32 854 31 966
.1983 - 13 080 12. 480 29 908 31 966
1984 _ _ 12. 480 25 658 31 966
1985/87 p.a. - - 12 480 19 058 31 966
1988/91 p.a. _ - - 17 lOO 28 702
1992 - - _ 12 OOO 28 702
1993/95 p.a. - - .. _ 28 702
1996 - - - _ 23 962 .
1997 - - _ - 17 914
1998/02 p.a. - ~ - _ 16 200
TABLE 4.27
SUMMARY OF TOTAL REVENUE FOR THE CENTRAL AND WEST RAND
- R O O O ’S -
Year Case A Case B Case C Case D Case E
1973 40 626 40 626 40 626 40 626 40 626
1974 34 346 44 191 46 058 45 249 45 249
1975 28 233 43 948 51 813 60 511 60 511
1976 25 803 30 690 48 112 65 813 65 813
1977 17 113 23 989 40 365 73 422 72 295
1978 17 113 20 348 22 651 81 581 77 312
1979 17 113 20 348 22 651 88 193 88 579
1980 17 113 20 348 22 651 94 804 98 257
1981 17 424 20 348 22 651 94 804 107 746
1982 17 424 20 348 22 651 94 804 116 034
1983 - 20 348 22 651 77 548 124 322
1984 - - 22 651 66 528 124 322
1985/87 p.a. - _ 22 651 49 415 124 322
1988/91 p.a. - _ - 44 337 111 628
1992 - - - 31 114 111 628
1993/95 p.a. - - _ _ 111 628
1996 - - _ - 93 193
1997 ~ - - - 69 671
1998/02 p.a. - ~ - - 63 006
TABLE 4.28/
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TABLE 4.28
SUMMARY OF STATE AID AND TAX PAYMENTS FOR THE CENTRAL AND WEST RAND
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 -1 285 -1 285 -1 285 -1 285 -1 285
1974 -143 3 096 3 175 -583 -583
1975 1 090 3 357 5 562 487 487
1976 -269 1 734 3 475 427 427
1977 - 1 183 2 509 3 202 3 202
1978 - 1 114 1 860 4 564 3 457
1979 - 811 1 557 4 291 3 201
1980 - 811 1 557 5 844 3 843
1981 - 811 X 557 7 433 4 153
1982 - 358 1 104 6 979 4 596
1983 - 559 1 104 6 530 6 283
1984 - - 1 104 5 908 8 003
1985 - 1 104 4 792 8 242
1986/87 p.a. - - 1 104 4 836 8 846
1988 - _ _ 4 471 8 846
1989/90 p.a. - - - 4 660 8 846
1991 - - - 4 975 8 909
1992 - - - 3 910 8 909
1993/94 p.a. - - - - 8 909
1995 - - - - 9 319
1996 - - - - 7 199
1997 - - - - 6 429
1998 - - _ - 6 020
1999/01 p.a. _ _ _ . . 6 304
2002 - _ _ - 6 808
TABLE 4.29/
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TABLE 4.29
SUMMARY OF DIVIDENDS FOR CENTRAL AND WEST RAND
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 2 918 2 918 2 918 2 918 2 918
1974 2 057 4 130 4 289 2 581 2 581
1975 2 449 4 668 6 497 4 853 4 853
1976 1 374 2 860 4 929 4 681 4 681
1977 733 2 134 3 896 -314 -3 0 40
1978 733 1 875 2 451 3 083 -1 927
1979 253 1 697 2 273 7 769 4 193
1980 253 1 697 2 273 13 107 9 575
1981 564 1 697 2 273 io 967 12 351
1982 144 1 431 2 007 io 700 14 489
1983 - 1 549 2 007 9 977 15 104
1984 - - 2 007 8 936 13 383
1985 - - 2 007 5 779 13 294
1986/87 p.a. - - 2 007 5 805 12 690
1988 - - - 5 286 12 044
1989/90 p.a. - - - 5 397 12 044
1991 - - - 5 582 12 081
1992 _ - _ 4 163 12 081
1993/94 p.a. - - - - 12 081
1995 - - - - 12 321
1996 - - - 9 241
1997 - _ - - 7 956
1998 - - - - 7 316
1999/01 p.a. - - ~ - 7 482
2002 - - - - 7 778
GRAPH 4.26/
GRAPH 4.26
GOLD PRODUCTION FOR THE CENTRAL AND WEST RAND
The graph clearly shows the additional gold production 
that can be expected from this old mining area should the price 
increase as assumed in this study. It is especially marked in 
Cases D and E.
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CHAPTER 5
EAST RAND
This section covers the area from East Rand Proprietary 
mine in the west to Witwatersrand Nigel in the south-east.
Numerous mines were established in this area but, like the Central 
and West Rand, the gold-bearing ore is rapidly being depleted.
Except for E.R.P.M., the reefs worked are the Main Reef and the 
Kimberley Reef, In isolated instances, the Black Reef and Pyritic 
quartzites were also exploited. A  threat overhanging the re­
maining operating mines in the East Rand is the flooding of the 
workings through water entering from defunct mines.
5 . 1 EAST RAND PROPRIETARY MINES
Since 1894, the mine has produced 1 185 510 kilograms of 
gold at an average value of 8,65 grams per ton. In terms of gold 
output, total production is only exceeded by Crown Mines. The 
deepest mining in the world is conducted on this mine. The reefs 
exploited are the South Reef, Main Reef Leader, Main Reef and the 
merger of the above reefs to form the Composite Reef, which is the 
major gold producer. The mine receives State aid and does not 
produce uranium.
Future Estimates
Due to the depth at which mining is taking place, costs 
have increased rapidly over.the past few years. This has elim­
inated large tonnages of marginal ore. Without State aid, the 
mine could continue operations for a limited period only, at a 
gold price of 050 per ounce. However, at the higher prices en­
visaged for Cases B, C, D and E, large reserves of ore would become 
economically mineable without the necessity of additional heavy ca p ­
ital expenditure.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 5,1/
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TABLE 5.1 
DETERMINATION OF PAY LIMITS
Year Gold Price 
f,/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 8,40 6,50 A
1974 60 8,90 5,70 B
1975 70 9,45 5,20 C
1976 80 10,00 4,80
1977 90 10,60 4,55
1978 100 11,25 4,35 D
1979 110 11,90 4,17
1980 120 12,65 4,07
1981 130 13,40 3,98
1982 140 14,20 3,91
1983 150 15,05 3,87 E
Based on the above pay limits, it is estimated that the 
following tonnages will be abailable at the indicated average grade.
TABLE 5.2 
OR E  POTENTIAL
Case Tons - O O O 'S Grade - g/t
A 26 OO O 6,40
B 38 OOO 6,05
C 50 OO O 5,80
D 66 OOO 5,55
E 81 OOO 5,30
The increase in tons for Cases D and E is due mainly to 
the inclusion of large reserves of ore from the South and Main Reef
GRAPH 5.1/
- 93 -
Graph 5.1 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 5 . 1
AVAILABLE TONS
T o n s  “  m i l l i o n s
Based/
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Based on the foregoing data, annual gold production, re­
venue, tax payments and amounts available to shareholders, are 
shown in Tables 5.3 and 5.4 and gold production and revenue is ill­
ustrated in Graph 5.2, whilst State aid and tax is shown in Graph
5.3 and dividends in Graph 5.4, Share values at various discount 
rates based on 3 960 OOO issued shares, are shown in Graph 5.5.
TABLE 5.3 
A NNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 17 980 17 980 17 980 17 980 17 980
1974 17 980 17 690 17 690 17 690 17 690
1975 18 270 17 516 17 400 17 400 17 400
1976 18 270 17 516 16 733 16 820 16 820
1977 18 908 17 516 16 733 16 820 16 820
1978 18 908 17 516 16 733 16 240 16 240
1979 18 908 17 516 16 733 15 718 15 660
1980 18 908 17 516 16 733 15 718 15 370
1981 18 908 17 516 16 733 15 718 14 123
1982/85 p.a. - 17 516 16 733 15 718 14 123
1986/89 p.a. - - 16 733 15 718 14 123
1990/95 p.a. - - - 15 718 14 123
1996/00 p.a. - _ - - 14 123
REVENUE - R OOO'S
1973 23 310 23 310 23 310 23 310 23 310
1974 23 310 27 520 27 520 27 520 27 520
1975 23 685 27 250 31 581 31 581 31 581
1976 23 685 27 250 30 370 34 889 34 889
1977 24 513 24 513 30 370 39 250 39 250
1978 24 513 27 250 30 370 42 107 42 107
1979 24 513 27 250 30 370 40 754 44 664
1980 24 513 27 250 30 370 40 754 47 822
1981 24 513 27 250 30 370 40 754 47 604
1982 27 250 30 370 40 754 51 266
1983/85 p.a. - 27 250 30 370 40 754 54 928
1986/89 p . a . _ - 30 370 40 754 54 928
1990/95 p.a. - - 40 754 54 928
1996/00 p.a. - - - - 54 928
TABLE 5.4/
- 95 -
TABLE 5.4
ANNUAL STATE AID. TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
STATE AID AND TAX - R OOO' S
1973 -2 999 -2 999 -2 999 -2 999 -2 999
1974 -2 999 _ _ ...
1975 -2 766 - 517 517 517
1976 -2 766 _ - 1 415 1 415
1977 - - - 2 845 2 845
1978 - - 3 286 3 286
1979 - _ - 2 485 3 549
1980 - - _ 2 485 3 980
1981 - - - 2 485 2 405
1982 - _ - 2 485 3 030
1983 - _ 298 2 485 3 564
1984/85 p.a. .. - 298 2 485 3 564
1986/87 p. a. _ _ 298 2 485 3 564
1988 - .. 720 2 485 3 564
1989 _ .. 720 3 266 3 564
1990/93 p.a. - - _ 3 266 3 564
1994/95 p.a. - _ - 3 581 4 610
1996/98 p.a. - _ _ 4 610
1999/00 p.a. - - - - 5 032
DIVIDENDS - R OOO' S
1973 649 649 649 649 649
1974 649 330 330 330 330
1975 792 60 2 199 2 199 2 199
1976 792 60 1 505 2 924 2 924
1977 -547 60 1 505 4 026 4 026
1978 -347 60 1 505 4 456 4 456
1979 -47 940 1 505 3 904 4 764
1980 153 940 1 505 3 904 5 207
1981 153 940 1 505 3 904 4 269
1982 - 940 1 505 3 904 4 856
1983 - 940 1 997 3 904 5 389
1984/85 p.a. - 1 440 1 997 3 904 5 389
1986/87 p.a. - - 1 997 3 904 5 389
1988 - _ 2 245 3 904 5 389
1989 _ _ 2 245 4 363 5 389
1990/93 p.a. - _ - 4 363 5 389
1994/95 p.a. - _ - 4 548 6 003
1996/98 p.a. - - _ - 6 003
1999/00 p.a. - - - - 6 251
GRAPH 5.2/
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GRAPH 5.2
GOLD PRODUCTION AND REVENUE
Vegrs
The effect of mining lower grade ore at the higher 
gold prices is clearly shown in the graph of gold production 
life is extended considerably. Despite lower gold output, 
revenue is progressively higher for the cases at increased 
p r i c e s ,
GRAPH 5.3,
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GRAPH 5.3 
STATE AID AND TAX
years
For Case A, the mine receives State aid for four years 
and for Case B for one year - thereafter no tax is payable. For 
Case C, tax payments commence in 1983, apart from a nominal amount 
in 1975. For Case D and E, tax is payable from 1975 onwards.
GRAPH 5.4
DIVIDENDS
Y e a rs
Whilst State aid is received for Case A, the mine has a 
positive cash flow. Capital expenditure causes a negative cash 
flow from 1977 to 1979, whilst for the last two years a small 
positive amount is available to shareholders. For all the other 
cases a positive cash flow is obtained.
GRAPH 5,5/
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GRAPH 5,5 
SHARE VALUES
Cents per SKare 
The ratio between the share values for the different cases
is
Case A  1,OO 
B 2,50 
C 7,71 
D 17,65 
E 23,35,
These ratios are much higher than average due to the low 
number of issued shares and the marginal grade at present being 
worked. The share is very sensitive to any changes in gold price,
5,2/
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5.2 EAST DAG6AF0NTEIN MINES, LIMITED
Production commenced in 1939 and to December, 1971, the 
mine produced 245 805 kilograms of gold at an average value of 
6,64 grams per ton. Two reefs were exploited: the Main Reef
and the Kimberley Reef. In his 1971 statement, the Chairman of 
the Company said that mining operations would cease at the end of 
1972 and that the increasing gold price had no relevenace to the 
life of the mine, because there was very little ore left. Clean 
up operations are likely to produce some additional gold.
It is assumed that once the mine has closed down, the 
remaining very low grade ore would not justify the re-opening of 
the mine at some future date.
5.3 THE SOUTH AFRICAN LAND AND EXPLORATION COMPANY, LIMITED
Since production commenced in 1938 until December, 1971, 
the mine produced 285 289 kilograms of gold at an average value of 
7,69 grams per ton. The ore was obtained mainly from the Main 
Reef, although some mining operations were conducted on the Pyritic 
quartzite horizon. The mine was flooded at the beginning of 1972 
and it was hoped to have it back to 90% of capacity during the se­
cond half of 1972. The mine is situated at the bottom of the East 
Rand basis and as such, will have to bear the brunt of the cost of 
pumping water flowing in from defunct mines. Although the State 
bears a large portion of the running costs involved, the mines have 
to install the capital equipment. It is planned to spend R6 0 0  OOO 
during 1972 on installing additional equipment to enable the mine 
to continue operations until the end of 1973.
Future Estimates
For Cases A, B and C, it is assumed that production will 
cease at the end of 1973 as planned, but for Cases D and E, it is 
assumed that further pumping equipment will be installed at a cost 
of R1 500 OOO. Prospect development was curtailed in 1970 and 
additional expenditure will have to be incurred to open up new 
areas. Payable ore is concentrated in well defined shoots and for 
the purposes of this study, it is assumed that sufficient additional 
ore will be found to sustain lives of 6 and 8 years for Cases D and 
E, respectively.
Relative/
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Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 5,5 
DETERMINATION OF PAY LIMITS
Year Gold Price 
0/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 7,20 5,55 A
1974 60 7,65 4,90 B
1975 70 8,10 4,45 C
1976 80 8,60 4,15
1977 90 9,10 3,90
1978 lOO 9,65 3,72 D
1979 llO 10,20 3,58
1980 120 10,85 3,50 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average grade.
TABLE 5.6 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A, B & C 1 200 7,2
D 7 200 6,0
E 9 600 5,4
Based on the foregoing data, annual gold production, re­
venue, tax payments and amounts available to shareholders are 
shown in Table 5.7. The State shares in profits on a royalty for­
mula, based on the centares stoped in the Withok area. Share 
values at various discount rates and based on 3 300 OO O  issued
shares, are shown in Graph 5.6.
TABLE 5.7/
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TABLE 5.7
A NNUAL GOLD PRODUCTION, REVENUE, ROYALTY AND TAX AND DIVIDENDS
Year Cases 
A| B & C
Case
D
Case
E
Cases 
A, B &  C
Case
D
Case
E
GOLD PRODUCTION - KG REVENUE - R O O O ' 5
1973 8 640 8 640 8 640 11 201 11 201 11 201
1974 - 6 912 6 912 - lO 753 lO 753
1975 - 6 912 6 912 - 12 545 12 545
1976 - 6 912 6 912 - 14 337 14 337
1977 - 6 912 6 912 - 16 129 16 129
1978 - 6 912 6 912 - 17 922 17 922
1979 ' - 4 320 _ - 12 321
1980 - - 4 320 - - 13 441
LEASE AND TAX - R OOO'S DIVIDENDS - R O O O ’S
1973 1 121 1 121 1 121 1 439 1 439 I 439
1974 - _ - - 73 73
1975 - 1 180 1 180 1 445 1 445
1976 - 1 863 1 863 - 1 954 1 954
1977 - 2 672 2 546 - 2 537 2 463
1978 - 3 318 3 192 - 3 024 2 950
1979 - - - - - 81
1980 - -
.............1 ... - 421
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GRAPH 5.6 
SHARE VALUES
No provision is made for any income from breakup. The 
ratio between the share values for the different cases are:
Case A, B and C 1,00 
D 5,72
E 5,84
The reason for the value of Case E being close to the 
value of Case D is because of the short life so that not much.of 
the production is sold at the higher price used in Case E.
5.4/
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5.4 VLAKFONTEIN GOLD MINING COMPANY LIMITED
Since production commenced in 1942, 186 328 kilograms of 
gold have been produced at an average grade of 13,2 grams per ton. 
Only the Main Reef is being mined. The mine was also partly 
flooded by the inrush of water at the beginning of 1972, but full 
facilities have been re-established.
Future Estimates
For Cases A, B & C, it is assumed that mining operations 
will cease at the end of 1973 when the neighbouring S.A. Lands 
mine closes. For Cases D and E, it is estimated that with S.A. 
Land continuing operations, the life could be extended to 1976 
before operations are expected to cease due to a lack of economical 
ore. Values occur in well-defined pay shoots with the cut-off 
values being very low. It is assumed that Vlakfontein will co n ­
tribute R500 OO O  towards the installation of additional pumping 
equipment at S.A. Lands.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 5.8 
DETERMINATION OF PAY LIMITS
Year Gold Price 
£/°z
Working Costs 
R/ ton
Pay Limit 
g/t
1973 50 9 , 0 0 6 , 9 5
1974 60 9 , 5 5 6 , 1 5
1975 70 10 , io 5,55
1976 80 1 0 , 7 0 5,15
The following tons and grade are estimated to be avail­
able :
TABLE 5.9/
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TABLE 5.9 
O R E  POTENTIAL
Case Tons - OOO'S Grade - g/t
A, B & C 690 1?,5
D 2 760 11,5
E 2 760 11,5
Based on the foregoing data, annual gold production, re­
venue, tax payments, amounts available to shareholders are shown in 
Table 5.10. Share values at various discount rates based on 
6,000 OOO,issued shares, are shown in Graph 5,7.
TABLE 5.10
ANNUAL GOLD PRODUCTION. REVENUE, TAX AND DIVIDENDS
Year Cases 
A, B & C
Cases 
D & E
Cases 
A, B & C
Cases 
D & E
GOLD PRODUCTION - KG REVENUE - R OOO'S
1973 8 625 8 625 11 182 11: 182
1974 - 7 728 - 12 022
1975 - 7 728 - 14 026
1976 - 7 728 - 16 030
TAX - R OOO'S DIVIDENDS - R OOO'S
1973 2 709 2 709 2 262 2 262
1974 - 2 968 - 2 465
1975 - 3 916 - 3 141
1976 - 4 842 - 3 805
GRAPH 5.7/
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GRAPH 5.7 
SHARE VALUES
C e n t s - p e r  S h a r e
The ratio between the share values of Cases A, B and C 
and Cases D and E, is 4,53.
5.5/
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5,5 MARIEVALE CONSOLIDATED MINES, LIMITED
Milling commenced in 1939 and to December, 1971 the mine 
has produced 226 923 kilograms of gold at an average value of 8,65 
grams per ton. Two reefs are mined, the Main Reef and the 
Kimberley Reef, The mine is situated high up in the East Rand 
Basin and it will take about 5 years for the workings to be flooded 
once pumping ceases on the S.A. Lands mine.
Future Estimates
Gold distribution on the Kimberley Reef is erratic, with 
the result that even at much higher gold prices, no substantial a d ­
ditional tonnages are expected to become available. There are 
large reserves of low-grade Main Reef that could become economical 
to mine at higher prices, especially with Marievale's low cost 
structure. Capital expenditure should be minimal except for a 
contribution to additional pumping facilities at Grootvlei by 1984. 
Present mill capacity is 93 OOO tons per month.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 5,11 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/ oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 5,50 4,25 A
1974 60 5,85 3,75 B
1975 70 6,20 3,40 C
1976 80 6,55 3,15
1977 90 6,95 3,00
1978 100 7,35 2,85 D
1979 110 7,80 2,75
1980 120 8,25 2,65
1981 130 8,75 2,60
1982 140 9,30 2,56
1983 150 9,85 2,53 E
Based/
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Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 5.12
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 5 OOO 7,50
B 9 OOO 6,50
C 14 OOO 5,50
D 23 OOO 4,35
E 30 OOO 3,95
Graph 5,8 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable at 
these limits.
GRAPH 5.8
AVAILABLE TONS
T on s m i l l i o n s
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Based on the foregoing d a t a s annual gold production, re­
venue, tax payments and amounts available to shareholders are shown 
in Tables 5.13 and 5,14 and are illustrated in Graphs 5,9 to 5,12= 
Share values at various discount rates based on 4 500 OO O  issued 
shares are shown in Graph 5.13,
TABLE 5.13 
A NNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 8 400 8 400 8 400 8 400 8 400
1974 8 400 7 840 7 840 7 840 7 840
1975 6 750 7 168 7 168 7 280 7 280
1976 5 550 7 168 6 720 6 720 6 720
1977 - 7 168 5 936 6 160 6 160
1978 - 7 168 5 936 5 600 5 600
1979 - 7 168 5 936 3 965 5 040
1980 - 7 168 5 936 3 965 4 480
1981 - - 5 936 3 965 3 920
1982 - - 5 936 3 965 3 562
1983/84 p.a. - - 5 936 3 965 3 562
1985/92 p.a. _ - _ 3 965 3 562
1993/99 p»a. - _ - - 3 562
R EVENUE - R OOO'S
1973 10 890 10 890 10 890 lO 890 lO 890
1974 lO 890 12 197 12 197 12 197 12 197
1975 8 751 11 151 13 OlO 13 213 13 213
1976 7 195 11 151 12 197 13 939 13 939
1977 - 11 151 lO 774 14 375 14 375
1978 - 11 151 10 774 14 520 14 520
1979 - 11 151 lO 774 lO 280 14 375
1980 - 11 151 lO 774 10 280 13 939
1981 - - 10 774 lO 280 13 213
1982 - - lO 774 lO 280 12 928
1983/84 P < a s - - lO 774 lO 280 13 852
1985/92 p ,• a o - - - lO 280 13 852
1993/99 p.a, - - - - 13 852
TABLE 5,14/
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TABLE 5.14
ANNUAL TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
TAX - R OOO'S
1973 2 568 2 568 2 568 2 568 2 568
1974 2 568 3 032 3 032 3 032 3 032
1975 2 064 2 413 3 267 3 387 3 387
1976 1 697 2 476 2 785 3 570 3 570
1977 - 2 476 1 942 3 546 3 546
1978 _ 2 476 1 942 3 349 3 349
1979 - 2 476 1 942 839 2 946
1980 - 2 476 2 005 839 2 370
1981 - - 2 005 839 1 588
1982 _ - 2 005 839 1 031
1983/84 p.a. - - 2 005 _ -
1985 - - 584 944
1986/91 p.a. - - - 902 1 171
1992 _ - - 902 1 253
1993/99 p.a. _ - _ - 1 253
DIVIDENDS - R OOO' S
1973 2 162 2 162 2 162 2 162 2 162
1974 2 162 2 513 2 513 2 513 2 513
1975 1 737 2 086 2 699 2 782 2 782
1976 1 428 2 123 2 368 2 933 2 933
1967 - 2 123 1 787 2 945 2 945
1978 - 2 123 1 787 2 838 2 838
1979 _ 2 123 1 787 1 109 2 593
1980 _ 2 123 1 824 1 109 2 229
1981 - - 1 824 1 109 1 725
1982 _ 1 824 1 109 1 381
1983/84 p.a. - _ 1 824 -252 -180
1985 - - - 1 464 1 746
1986/91 p.a. .. - _ 1 146 1 519
1992 _ - _ 1 146 1 567
1993/99 p.a. - _ - - 1 567
GRAPH 5.9/
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GRAPH 5.9 
GOLD PRODUCTION
je.gr s
Although the life of the mine is extended considerably 
at the higher gold price, annual production is at a very much 
lower level than for Case A. The decline for Case A  is due to 
lower tonnage milled,
GRAPH 5 » lO
REVENUE
'/ears
Even at the higher gold production there is not very 
much variation in revenue for all the cases. This is due to the 
large amount of ore becoming available at average values very close 
to the pay limits.
GRAPH 5.11/
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GRAPH 5.11 
TAX PAYMENTS
GRAPH 5,12 
DIVIDENDS
Tax and dividend payments follow a very similar pattern 
to revenue. The low payments in 1983 and 1984 are due to heavy 
capital expenditure on pumping equipment.
GRAPH 5.13/
E>^
»C
0U
nf
c 
R
a
t
e
- 112 -
GRAPH 5,13 
SHARE VALUES
The ratio between the share values at an 8% p.a. discount
rate is;
A 1,00
B 2,14
C 2,68
D 2,72
E 3,44
On a share value basis the values of the share for Cases 
D and E are not very much higher than for Cases B and C. This 
is due to the postponement of income.
5,6/
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5.6 GROOTVLEI PROPRIETARY MINES LIMITED
Production commenced in 1938 and until December, 1971, 
the mine had produced 489 716 kilograms of gold at an average value 
of 7,54 grams per ton. Two reefs are being mined, the Main Reef 
and the Kimberley Reef. Virtually all the payable ore at $50 per 
ounce on the Main Reef has been extracted and, at present, mining 
operations are confined to the Kimberley Reef.
Future Estimates
For Case A, it is estimated that mining operations will 
continue to the end of 1975. However, there are large reserves of 
low grade Main Reef available which would become payable at higher 
prices. The re-opening of these areas would require some capital 
expenditure, but it is considered justified. The current milling 
rate is just under 100 OOO tons per month, but at its peak, the 
mine milled at the rate of 210 O O O  tons per month. Adjoining 
Grootvlei there are two defunct mines with low grade reserves - 
East Geduld with a limited tonnage on the Kimberley Reef and Welge- 
dacht which only produced ore from the Main Reef for a limited 
period. The latter mine has large reserves of low grade Main Reef 
that could be exploited by Grootvlei,
For Cases D and E, it is assumed that Grootvlei will a c ­
quire the mineral rights to the Welgedacht property and mine the 
East Geduld area on a royalty basis. The capital expenditure in­
volved in expanding production, acquiring the mineral rights, re­
opening the old shafts, installing additional pumping facilities 
and de-watering the Main Reef is estimated to amount to R15 million 
in terms of 1972 prices. After initial high expenditure, the cost 
could be spread over a period of seven years.
It is assumed that there will be little saving in unit 
working costs due to the expansion as the development rate will have 
to be stepped up again.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 5.15/
TABLE 5.15 
DETERMINATION OF PAY LIMITS
Year Gold Price
$ / oz
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 5,15 4,00 A
1974 60 5,45 3,50 B
1975 70 5,80 3,20 C
1976 80 6,15 2,95
1977 90 6,50 2,80
1978 100 6,90 2,65 D
1979 110 7,30 2,55
1980 120 7,75 2,50
1981 130 8,20 2,45
1982 140 8,70 2,40
1983 150 9,20 2,37 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
g r a d e .
TABLE 5.16 
ORE POTENTIAL
Case Tons - OOO's Grade - g/t
A 2 600 6,00
B 6 OOO 5,40
C 10 OOO 4, 80
D 30 OO O 3,35
E 50 OOO 3,00
Graph 5.14 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable at 
these limits.
GRAPH 5.14/
G-
ra
de
 
-g
/£
- 115 -
GRAPH 5.14 
AVAILABLE TONS
T o n s  -  rr tilito n s
Based on the foregoing data, annual gold production, re­
venue, tax payments and amounts available to shareholders are shown 
in Tables 5.17 and 5.18 and are illustrated in Graphs 5.15 to 5.18. 
Share values at various discount rates based on 11 438 816 issued 
shares are shown in Graph 5,19.
TABLE 5.17/
TABLE 5.17 
ANNUAL GOLD PRODUCTION AND REVENUE
- 116 -
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 6 600 6 600 6 600 6 600 6 600
1974 5 400 6 600 6 600 6 600 6 600
1975 3 600 6 384 7 155 6 300 6 300
1976 - 6 384 7 155 6 660 6 660
1977 _ 6 384 7 155 8 160 8 160
1978 - _ 7 155 7 200 7 200
1979 _ 7 155 7 200 6 960
1980 _ 7 155 7 200 6 720
1981 - - _ 7 200 6 480
1982 - _ _ 7 200 6 552
1983/84 p „ a . - _ - 7 200 6 552
1985/86 p.a. - - _ 7 200 6 552
1987/94 p.a. - - - _ 6 552
REVENUE - R OOO'S
1973 8 556 8 556 8 556 8 556 8 556
1974 7 001 10 268 10 268 10 268 10 268
1975 4 667 9 932 12 986 11 434 11 434
1976 _ 9 932 12 986 13 815 13 815
1977 _ 9 932 12 986 19 042 19 042
1978 _ _ 12 986 18 668 18 668
1979 - - 12 986 18 668 19 851
1980 - _ 12 986 18 668 20 909
1981 _ - 18 668 21 842
1982 - _ ~ 18 668 23 783
1983/84 p.a. - - _ 18 668 25 482
1985/86 p.a. _ - _ 18 668 25 482
1987/94 p.a. _ - _ - 25 482
TAPLE 5.18/
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TABLE 5.18
ANNUAL TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
TAX - R OOO'S
1973 1 498 1 498 1 498 1 498 1 498
1974 1 226 1 771 1 740 1 645 1 645
1975 817 1 762 2 020 - -
1976 - 1 762 2 020 - -
1977 - 1 762 2 0 2 0 - -
1978 - 2 0 2 0 -
1979 - 2 209 -
1980 - - 2 209 - -
1981 - _ - - -
1982 - - - _
1983/84 p.a. - - - 560 1 098
1985/86 p.a. - - - 623 1 098
1987/92 p.a. - - - - 1 098
1993/94 p.a. - “ - - 1 180
DIVIDENDS - R OOO' S
1973 1 393 1 393 1 393 1 393 1 393
1974 1 140 1 656 1 638 1 582 1 582
1975 760 1 630 1 966 -266 -266
1976 1 630 1 966 ‘ -855 -855
1977 - 1 630 1 966 -258 -258
1978 - 1 966 108 108
1979 - - 2 077 808 931
1980 - - 2 077 808 849
1981 - - 808 612
1982 - - - 808 1 263
1983/84 p.a. - - - 1 449 2 174
1985/86 p.a. - - - 1 486 2 174
1987/94 p.a. - - 2 222
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For Case A, gold production declines rapidly. For the 
other cases, production is expected to remain roughly at the pre­
sent level - lower grade to a large extent being offset by higher 
tons milled.
Apart from Case A, where revenue decreases in line with 
lower gold production, income for the other cases show a pro­
gressively higher level as the gold price increases.
GRAPH 5.17/
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For the period 1975 to 1982, no tax is payable for Cases 
D and E because of heavy capital expenditure on opening up the 
low grade areas.
GRAPH 5.18 
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The negative cash flow indicated for Cases D and E for 
the period 1975 and 1977 is due to heavy capital expenditure re­
quired for the exploitation of the low grade areas and the op­
ening up of the adjoining defunct mines.
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GRAPH 5.19
SHARE VALUES
Cents pe.tr S h a r e
The ratio between the share values at an 8% p.a. d i s ­
count rate is:
Case A  1,00 
B 2,21 
C 3,71 
D 2,04 
E 3,92
The expenditure incurred in opening up the low grade 
areas for Case D do not appear justified. Even for Case E, the 
share value is virtually the same as for Case E at around the 9% 
p.a. discount rate. The foregoing highlights the fact that a 
considerable extention of life on the older mines does not ne>- 
cessarily mean a higher share price. In fact the excess low­
ering of the recovery grade, especially if additional capital ex­
penditure is required, will result in a lower share value.
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5.7 WITWATERSRAND NIGEL LIMITED
The mine started production in 1940 and until December, 
1971, produced 42 565 kilograms of gold at an average value of 8 
grams per ton. Although the mine has a large lease area, it is 
a very small producer with a milling rate of 20 OOO tons per month. 
The Main Reef is exploited and the mine receives State aid. Very 
little is known about the remaining potential of the mine.
Future Estimates
For Cases A, B & C, it is assumed that production will 
continue for four years - Case A  with State aid for four years and 
the other two cases with State aid for one year only. For Cases 
D and E, it is assumed that mining could be profitably conducted 
for periods of 20 and 30 years respectively, at the current milling 
r a t e .
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 5.19 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$ / oz
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 8,70 6,70 A
1974 60 9,20 5,90 B
1975 70 9,75 5,40 C
1976 80 10,35 5,00
1977 90 11,00 4,70
1978 lOO 11,65 4,50 D
1979 H O 12,35 4,35
1980 120 13,10 4,20
1981 130 13,85 4,10
1982 140 14,70 4,05
1983 150 15,60 4,00 E
Based/
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Based on the aforementioned pay limits, it is assumed 
that the following tonnages will be available at the indicated 
average grade,
TABLE 5.20 
ORE POTENTIAL
Case Tons - OOO'S Gracte. - g/t
A , B & C 960 6,50
D 4 800 5,05
E 7 200 4,75
Based on the foregoing data, annual gold production, re­
venue, tax payments and amounts available to shareholders are shown 
in Tables 5.21 and 5.22. Share values at various discount rates 
based on 7 974 721 issued shares are shown in Graph 5,20.
TABLE 5.21/
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TABLE 5.21
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 1 560 1 560 1 560 1 560 1 560
1974 1 560 1 560 1 560 1 440 1 440
1975 1 560 1 560 1 560 1 320 . 1 320
1976 1 560 1 560 1 560 1 171 1 152
1977 -  . - - 1 171 1 128
1978/92 p.a. - - - 1 171 1 104
1993/02 p.a. - - - - -
REVENUE - R OOO'S
1973 2 022 2 022 2 022 2 022 2 022
1974 2 022 2 427 2 427 2 240 2 240
1975 2 022 2 427 2 831 2 396 2 396
1976 2 022 2 427 2 831 2 429 2 398
1977 - - - 2 733 2 632
1978 - - - 3 037 2 862
1979 - - - 3 037 3 149
1980 - - - 3 037 3 435
1981 - - - 3 037 3 721
1982 _ - - 3 037 4 007
1983/92 p.a. - - - 3 037 4 294
1993/02 p.a. - - - - 4 294
TABLE 5.22/
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TABLE 5,22 
AN N U A L  STATE AID, TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
STATE AID AND TAX - R OOO' S
1973 -166 -166 -166 -166 -166
1974/76 p.a. -166 - - _ _
1977/88 p.a. - - - - -
1989/99 p.a. - - - - 58
2000/02 p.a. - - - - 184
DIVIDENDS - R OOO' S
1973 101 101 101 101 lOl
1974 lOl 219 219 32 32
1975 101 219 623 56 56
1976 lOl 219 623 -205 -294
1977 - - - -57 -208
1978 - - - 91 -134
1979 - - - 91 - 1 5
1980 - - - 91 91
1981 - - - 91 197
1982 - - - 91 279
1983/88 p.a. - - - 91 ‘350
1989 - - - 91 292
1990/92 p.a. - - - 241 292
1993/99 p.a. - - - - 292
2000/02 p.a. - - - - 366
GRAPH 5.20/
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The ratio between the share values at an 8% p.a, discount
Case
As was the case for Grootvlei, there appears to be no jus­
tification for the mining of lower grade ore for Case.D,
are
A 1,00
B 1,93
C 3,88
D 1,93
E 4,60
5.8/
- 126 -
5.8 DEFUNCT MINES
A  number of mines have closed down due to depletion of 
ore or because the grade is too low to justify continued operations 
or have amalgamated with other companies. The total gold produced 
by these mines to December, 1971, amounts to 6 750 077 kilograms, 
at an average value of 8,95 grams per ton. Investigations show 
that none of the defunct mines could be re-opened economically and 
therefore, with two exceptions, no more ore is expected to be ob­
tained from them. The two exception are portions of East Geduld 
and Welgedacht, which are assumed to be mined from the adjacent 
Grootvlei mine.
Mines with large remaining reserves of low grade ore are 
Van Dyk, Spaarwater and West Vlakfontein, but the grades could not 
justify the re-opening of the mines.
5.9 NEW MINES
No provision is made for any new mines on the East Rand 
as it appears that all the economically exploitable areas have been 
or are being mined.
5.10 SUMMARY
A  summary of total annual gold production, revenue, tax 
payments and amounts available to shareholders from the East Rand 
are given in Tables 5.23 to 5.25, Gold production for the various 
cases is illustrated in Graph 5,21.
TABLE 5.23/
- 127 - 
TABLE 5,23
SUMMARY OF GOLD PRODUCTION AN D  REVENUE FOR THE EAST RAND
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 51 805 51 805 51 805 51 805 51 805
1974 33 340 33 690 33 690 48 210 48 210
1975 30 180 32 628 33 283 46 940 46 940
1976 25 380 32 628 32 168 46 Oil 45 992
1977 18 908 31 068 29 824 39 223 39 180
1978 18 908 24 684 29 824 37 123 37 056
1979 18 908 24 684 29 824 28 054 33 084
1980 18 908 24 684 29 824 28 054 31 994
1981 18 908 17 516 22 669 28 054 25 627
1982 - 17 516 22 669 28 054 25 341
1983/84 p.a. - 17 516 22 669 28 054 25 341
1985 - 17 516 16 733 28 054 25 341
1986 _ - 16 733 28 054 25 341
1987/89 p.a. _ _ 16 733 20 854 25 341
1990/92 p.a. - _ -- 20 854 25 341
1993/94 p.a. - _ - 15 718 25 341
1995 - - _ 15 718 18 789
1996/99 p.a. _ - - - 18 789
2000 _ - - - 15 227
2001/02 p.a. - - - - 1 104
R EVENUE - R OOO'S
1973 67 161 67 161 67 161 67 161 67 161
1974 43 223 52 007 52 411 75 OOO 75 OOO
1975 39 125 51 165 60 408 85 195 85 195
1976 32 902 50 760 58 384 95 439 95 408
1977 24 513 48 333 54 130 91 529 91 428
1978 24 513 38 401 54 130 96 254 96 079
1979 24 513 38 401 54 130 72 739 82 120
1980 24 513 38 401 54 130 72 739 99 546
1981 24 513 27 250 41 144 72 739 86 380
1982 - 27 250 41 144 72 739 91 984
1983/84 p.a. _ 27 250 41 144 72 739 98 556
1985 - 27 250 30 370 72 739 98 556
1986 _ - 30 370 72 739 98 556
1987/89 P « a 0 _ - 30 370 54 071 98 556
1990/92 p.a. - - _ 54 071 98 556
1993/94 p.a. _ _ - 40 754 98 556
1995 _ _ _ 40 754 73 074
1996/99 p.a. - _ - _ 73 074
2000 _ _ = _ 59 222
2001/02 p.a. - - - - 4 294
TABLE 5.24/
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TABLE 5,24
SUMMARY OF STATE AID AND TAX FOR THE EAST RAND
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 4 731 4 731 4 731 4 731 4 731
1974 629 4 803 4 772 7 645 7 645
1975 -51 4 175 5 804 9 OOO 9 OOO
1976 -1 235 4 238 4 805 11 690 11 690
1977 _ 4 238 3 963 9 063 8 937
1978 - 2 476 3 963 9 953 9 953
1979 - 2 476 3 963 3 324 6 495
1980 _ 2 476 4 026 3 324 6 350
1981 - - 2 006 3 324 3 993
1982 - - 2 006 3 324 4 061
1983/84 p.a. - - 2 303 3 045 4 662
1985 _ - 298 3 692 5 606
1986 - 298 4 OlO 5 833
1987 - - 298 3 387 5 833
1988 _ _ 720 3 387 5 833
1989 _ - 720 4 168 5 891
1990/91 p.a. - - - 4 168 5 891
1992 - - - 4 168 5 973
1993 _ - - 3 266 6 055
1994 - - _ 3 581 7 lOl
1995 _ - - 3 581 5 921
1996/98 p.a. - - - _ 5 921
1999 - - _ - 6 343
2000 _ _ - - 5 216
2001/02 - - - • - 184
TABLE 5.25/
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TABLE 5.25 
SUMMARY OF DIVIDENDS FOR THE EAST RAND
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 8 006 8 006 8 006 8 006 8 006
1974 4 052 4 313 4 699 6 995 6 995
1975 3 390 4 399 7 486 9 357 9 357
1976 2 321 4 032 6 462 lO 556 lO 556
1977 -547 3 813 5 258 9 193 8 968
1978 -347 2 183 5 258 10 516 lO 218
1979 -47 3 063 5 258 5 912 8 354
1980 153 3 063 5 295 5 912 8 797
1981 153 940 3 329 5 912 6 803
1982 - 940 3 329 5 912 7 779
1983 - 940 3 822 5 192 7 733
1984 - 1 440 3 822 5 192 7 733
1985 - 1 440 1 997 6 945 9 659
1986 - - 1 997 6 627 9 432
1987 - - 1 997 5 141 9 432
1988 - - 2 245 5 141 9 432
1989 - - 2 245 5 600 9 374
1990/91 p . a. - - - 5 750 9 374
1992 - - - 5 750 9 422
1993 - _ 4 363 9 470
1994 - - - 4 548 lO 084
1995 - _ 4 548 7 862
1 9 9 6 / 9 8 p . a. - - - - 7 862
1999 - - - - 8 n o
2000 _ _ _ - 6 617
2001/02 p . a. - - - - 366
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GRAPH 5.21 
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For all cases, annual gold production shows a sharp de­
cline before 1980, although the rate is relatively slower for the 
higher gold price cases. The potential extension in life is con­
siderable.
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CHAPTER 6 
FAR WEST RAND
This comprises the area from Randontein in the east, to 
Doornfontein in the west* The presence of gold bearing ore in 
this region was known since the turn of the century and an attempt 
was made to sink a shaft on the present Venterspost mine. How­
ever, due to flooding, the project was abandoned. Water is one 
of the major problems in this area because of the
risk to life and
- the additional cost of
providing large pumping installations and
losing production through flooding of a mine.
After South Africa left the gold standard in 1932, in­
terest revived in the area. Prospecting led to the discovery of 
the rich Carbon Leader Reef near Carltonville. A reef of initial 
low importance, but that has proved to be a substantial gold 
carrier, is the Ventersdorp Contact Reef. The reefs exploited on 
the Far West Rand are the
Ventersdorp Contact Reef 
Elsburg Reefs 
Carbon Leader and 
Main Reef
At present there are ten producing mines and one de­
veloping mine with the possibility of three further mines being 
established.
6.i RANDFONTEIN ESTATES
This new mine, known as the Cooke Section, is in the 
shaft sinking stage and was formed by an amalgamation of mineral 
rights of the old Randfontein mine and of Johannesburg Consolidated 
Investment Company.
The/
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The exploitation of the mine was made possible by the granting of 
State assistance in the form of low interest rate loans. The 
reefs to be mined are the Middle Elsburg reefs which carry high 
uranium values. The mine is being opened up initially where 
higher gold values were indicated by drilling.
Future Estimates
From borehole indications, the grade is likely to fluc­
tuate to a large extent. At the time of the decision to exploit
the new area, an announcement by the Comapny gave the following in­
formation with regard to available tonnages and values.
Northern area "the area may contain tonnages of ore at un­
adjusted borehole values as indicated below:
Values
Interest Millions Gold Uranium Stope
g/t kg/t Width
Gold content 8,2 18 0,30 120 cm.
Uranium content 2,7 6 0,65 120 cm.
Southern area "this area may contain tonnages of ore at un- 
ad j usted • borehole values as indicated below:
Tons Values Estimated
Interest Millions Gold Uranium Stope
g/t kg/1 Width
Gold content 5,0 13,0 O, 40 128 cm.
Uranium content 12,7 4,6 0,65 128 cm.
From the above information and the siting of the shafts, 
it appears that the company will initially be a primary gold mine, 
but eventually change to a primary uranium producing mine. The 
indicated milling rate is 90 OOO tons per month. The capital 
cost to bring the mine to production was estimated at R19 million 
in 1968,
but/
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but will be somewhat higher due to inflationary forces and the ne­
cessity of constructing a railway line. Total cost is now es­
timated at R27 million in terms of 1972 prices. Provision is 
made in the estimates for capital to be spent on additional shafts 
and for increases in the milling rate. Production is due to com­
mence in 1974, The relatively low capital cost of establishing 
the mine is due to the Cooke Section making use of the surface fac­
ilities of the old Randfontein mine. For Cases A, B and C, it is 
assumed that a production rate of 90 OOO tons per month will be 
maintained, but for Cases D and E, provision is made for an ex­
pansion in production to 150 OOO and 180 OOO tons per month, re­
spectively, Working costs at 90 OOO tons per month are estimated 
to be R9,50 per ton milled. Allowance is made in Cases D and E 
for lower unit costs due to increased production. It is assumed 
that uranium production will commence in 1978.
TABLE 6.1 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$ / oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 9,50 7,30 A
1974 60 10,00 6,40 B
1975 70 10,60 5,85 C
1976 80 11,20 5,40
1977 90 11,30 4,85
1978 lOO 11,40 4,40 D
1979 H O 12,00 4,20
1980 120 12,70 4, lO
1981 130 13,50 4,00
1982 140 14,30 3,98
1983 150 14,70 3,80 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average grade.
TABLE 6.2/
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TABLE 6.2 
ORE POTENTIAL
Case Tons - OOO1S
Grade
Gold - g/t Uranium - kg/t
A 17 830 8,8 0,43
B 20 OOO 8,4 0,42
C 21 OOO 8,3 0,37
D 28 OOO 7,4 0,37
E 40 OOO 6,4 0,34
The increase in tonnages for Cases D and E, is due to 
the lar^e reserves of low grade ore which could become payable at 
the higher gold prices when considered in conjunction with the 
uranium content.
Graph 6.1 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable at 
these limits.
GRAPH 6.1
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Based on the foregoing data, annual gold production, 
total revenue from gold and uranium, lease and tax payments and 
amounts available to shareholders are shown in Tables 6.3 and 6.4 
and are illustrated in Graphs6.2 to 6.5. Tax was calculated on 
the new formula of y = 60 - and a lease formula of
loo ^y = 12,5 - ——  was used. Share values at various discount 
rates based on 5 413 553 issued shares are shown in Graph 6.6.
TABLE 6.3/
- 137 -
TABLE 6.3
ANNUAL GOLD PRODUCTION AND TOTAL REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 _ _
1974 3 800 3 800 3 800 3 800 3 800
1975 8 610 8 610 8 610 8 610 8 610
1976 9 020 9 020 9 020 11 990 11 990
1977 9 840 9 840 9 840 16 560 16 560
1978 io 250 8 807 8 807 18 900 18 900
1979/82 p.a. 13 625 11 707 11 707 18 900 18 900
1983/84 p.a. 13 625 11 707 11 707 18 900 22 680
1985/86 p.a. 4 360 11 707 11 707 11 340 9 547
1987 4 360 4 905 11 707 11 340 9 547
1988 4 360 4 905 4 905 11 340 9 547
1989 4 905 4 905 4 905 11 340 9 547
1990/91 p.a. 5 450 4 905 4 905 11 340 9 547
1992/93 p.a. - 4 905 4 905 - 9 547
1994 - - 4 905 _ 9 547
1995 - - - - 9 547
REVENUE - R OOO'S
1973 _ _ _
1974 4 926 5 912 5 912 5 912 5 912
1975 11 162 13 395 15 627 15 627 15 627
1976 11 694 14 032 16 371 24 870 24 870
1977 12 757 15 308 17 859 38 643 38 643
1978 15 166 15 579 17 862 52 631 52 631
1979 20 258 20 806 23 841 53 716 58 617
1980 20 352 20 900 23 935 53 887 63 688
1981 20 622 21 170 24 205 54 378 69 080
1982 20 927 21 475 24 510 54 932 75 720
1983 21 237 21 785 24 820 55 494 95 997
1984 21 505 22 053 25 088 55 982 96 581
1985/86 p.a. 18 328 22 053 25 088 44 310 52 355
1987 18 328 20 307 25 088 44 310 52 355
1988 18 328 20 307 21 578 44 310 52 355
1989 19 035 20 307 21 578 44 310 52 355
1990/91 p.a. 19 741 20 307 21 578 44 310 52 355
1992/93 p.a. - 20 307 21 578 - 52 355
1994 - - 21 578 - 52 355
1995 - - - - 52 355
TABLE 6.4/
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TABLE 6.4
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973/75 p.a. _
1976 - - - 16 16
1977 - - 269 9 076 9 076
1978 - - 2 190 14 190 14 190
1979 - 1 323 4 798 15 719 17 832
1980 1 071 4 205 5 653 16 948 21 117
1981 4 691 4 663 6 H O 17 623 23 767
1982 4 880 4 853 6 300 17 968 26 198
1983 2 612 2 512 3 960 15 089 30 791
1984 2 779 2 679 4 126 15 392 31 155
1985 2 634 4 923 6 370 io 679 6 622
1986 2 923 4 923 6 370 11 049 7 107
1987 2 923 3 497 6 370 11 049 7 107
1988 2 923 3 787 3 846 11 049 7 107
1989 3 364 3 787 4 136 11 049 7 107
1990/91 p.a. 3 803 3 787 4 136 11 049 7 107
1992/93 p.a. - 3 787 4 136 - 7 107
1994 - - 4 136 - 7 107
1995 - - - - 7 107
DIVIDENDS - R OOO’S
1973 -2 400 -2 400 -2 400 -2 400 -2 400
1974 208 804 804 804 804
1975 1 629 3 695 5 435 4 992 4 992
1976 1 604 5 032 6 879 9 947 9 947
1977 467 5 108 6 898 6 795 6 795
1978 1 487 3 090 2 691 9 565 9 565
1979 2 404 5 403 4 310 7 637 9 042
1980 6 846 3 715 4 649 12 449 15 230
1981 3 896 3 927 4 861 12 775 16 887
1982 4 Oil 4 042 4 976 12 984 18 578
1983 3 190 3 193 4 127 11 965 22 421
1984 3 291 3 294 4 228 12 149 22 641
1985 2 759 4 150 5 084 8 689 7 409
1986 2 869 4 150 5 084 8 830 7 594
1987 2 869 3 329 5 084 8 830 7 594
1988 2 869 3 439 3 598 8 830 7 594
1989 3 136 3 439 3 708 8 830 7 594
1990/91 p.a. 3 402 3 439 3 708 8 830 7 594
1992/93 p.a. - 3 439 3 708 - 7 594
1994 - _ 3 708 - 7 594
1995 - - - - 7 594
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REVENUE
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The sharp drop in gold production during the mid-1980's 
is due to the shift in mining operations from the higher gold 
value areas to the southern part of the mine, where gold values 
are much lower, but uranium values are higher.
There is not such a marked decline in revenue for Cases 
A, B and C, during the mid-1980's as for gold production, because 
increased uranium revenue,,to a large extent, makes up for the 
loss in gold revenue. The decline in Cases D and E is more 
marked because of the higher gold prices coupled with higher pro­
duction .
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LEASE AND TAX DIVIDENDS
)eQrs Years
Lease and Tax payments commence in 1980, 1979i 1977 and 
1976 for Cases A, B, C, D and E, respectively. The lower pay­
ments in 1983 and 1984 are due to heavy capital expenditure on a 
shaft system in the southern part of the property.
Amounts available for distribution show a slight dec­
line in all cases when lease and tax payments commence during the 
late 1970's,,
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GRAPH 6.6 
SHARE VALUES
The ratio between share values for the different cases
A 1,,00
B 1,,43
C 1,,82
D 3,,70
E 4 ,67
The above ratios show that the share value is sensitive 
to changes in the gold price - a 01O per ounce increase in price 
increases the share value by 43%.
6 .2/
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6.2 WESTERN AREAS GOLD MINING COMPANY LIMITED
The Company commenced production in 1961 and to the end
of 1971, produced 182 243 kilograms of gold at an average value 
of 9,0 grams per ton. The reefs exploited are the Ventersdorp 
Contact Reef and the Elsburg Reefs. The latter reefs consist 
of a series of zones known as the M.A., the M.I., the E.C. and 
the E.D. zones. Each zone in turn consists of various reefs, 
one or more of which may be payable. A small lease area may
therefore contain many tons of ore. This mine and the adjoining
Elsburg are closely linked, the one providing the statutory se­
cond outlet to the other. Western Areas has one hoisting shaft 
providing sufficient ore to maintain a milling rate of 200 OOO 
tons per month. The mine does not produce uranium.
Future Estimates
For CasesA, B and C, a milling rate of 200 OOO tons per
month is maintained. For Cases D and E, it is assumed that an
additional surface shaft will be sunk to link up with the sub­
vertical shaft and that the milling rate will be extended to 
300 OOO tons per month. Working costs were adjusted accordingly. 
Working costs for Case A are maintained at R7,80 per ton milled 
and grade is estimated to average 8 grams per ton. No provision 
is made for possible future uranium production.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.5/
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TABLE 6.5 
DETERMINATION OF PAY LIMITS
Year Gold Price 
H ot.
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 7,80 6,00 A
1974 60 8,25 5,30 B
1975 70 8,75 4,85 C
1976 80 9,30 4,50
1977 90 9,85 4,25
1978 lOO 10,45 4,05 D
1979 H O 11,05 3,87
1980 120 11,75 3,78
1981 130 12,45 3,69
1982 140 10,20*/l2,90 3,93*/3,55
1983 150 10,10*/13,50 3,90*/3,47 E
* Case D
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 6.6 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 60 OOO 8,00
B 77 OOO 7,40
C 90 OOO 7,00
D 117 OOO 6,45
E 145 OOO 5,95
The sharp increase in tonnage for the cases at higher 
gold prices is due to the large reserves of low grade ore which 
could become economically mineable.
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Graph 6.7 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 6.7
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Based on the foregoing 
venue, lease and tax payable an 
are shown in Tables 6,7 and 6.8 
to 6.11. The lease formula is 
various discount rates based on 
shown in Graph 6.12.
data, annual gold production, re­
el amounts available to shareholders
and are illustrated in Graphs 6.8 
75y = 12,5 - —  . Share values at j x
20 675 OOO issued shares are
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TABLE 6,7
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 19 200 19 200 19 200 19 200 19 200
1974 19 200 18 480 18 480 18 480 18 480
1975 19 200 17 760 17 760 17 760 17 760
1976 19 200 17 685 16 824 16 800 16 800
1977 19 200 17 685 16 632 15 840 15 840
1978 19 200 17 685 16 632 15 240 15 360
1979 19 200 17 685 16 632 15 240 14 880
1980 19 200 17 685 16 632 15 240 14 400
1981 19 200 17 685 16 632 15 240 13 920
1982 19 200 17 685 16 632 19 050 17 400
1983/97 p.a. 19 200 17 685 16 632 22 860 20 880
1998/04 p.a. - 17 685 16 632 22 860 20 880
2005/08 p.a. - - 16 632 22 860 20 880
2009 _ _ 16 632 _ 20 880
2010/14 p.a. - _ - - 20 880
2015/16 p.a. - - - - 20 880
REVENUE - R OOO'S
1973 24 891 24 891 24 891 24 891 24 891
1974 24 891 28 749 28 749 28 749 28 749
1975 24 891 27 629 32 234 32 234 32 234
1976 24 891 27 517 30 927 34 848 34 848
1977 24 891 27 517 30 187 36 963 36 963
1978 24 891 27 517 30 187 39 515 39 826
1979 24 891 27 517 30 187 39 515 42 439
1980 24 891 27 517 30 187 39 515 44 804
1981 24 891 27 517 30 187 39 515 46 920
1982 24 891 27 517 30 187 49 393 63 161
1983/97 p.a. 24 891 27 517 30 187 59 272 81 207
1998/04 p.a. - 27 517 30 187 59 272 81 207
2005/08 p.a. - - 30 187 59 272 81 207
2009 - _ 30 187 - 81 207
2010/14 p.a. - - - - 81 207
2015/16 p.a. - - - - 81 207
TABLE 6.8/
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TABLE 6.8 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 _ _ _  . _
1974 - 438 438 438 438
1975 2 435 3 554 5 536 5 536 5 536
1976 2 632 3 653 5 083 6 658 6 658
1977 2 781 3 746 4 612 7 089 7 089
1978 2 827 3 746 4 612 5 793 5 381
1979 2 827 3 746 4 612 5 793 6 070
1980 2 827 3 746 4 612 5 793 6 436
1981 2 827 3 746 4 612 7 711 9 085
1982 2 827 3 746 4 612 io 260 13 418
1983/88 p.a. 2 827 3 746 4 612 12 646 18 162
1989/95 p.a. 2 997 3 746 4 612 12 873 18 467
1996/97 p.a. 3 166 3 937 4 612 12 873 18 467
1998/00 p.a. - 3 937 4 612 12 873 18 467
2001/02 p.a. - 3 937 4 822 12 873 18 467
2003/04 p.a. - 4 106 4 822 12 873 18 467
2005/06 p.a. - - 4 822 12 873 18 467
2007 - - 4 822 13 101 18 467
2008 - - 4 991 13 101 18 467
2009 - _ 4 991 - 18 467
2010/14 p.a. - - - - 18 467
2015/16 p.a. - - - - 18 771
DIVIDENDS - R OOO' S
1973 4 181 4 181 4 181 4 181 4 181
1974 5 378 7 673 7 673 7 673 7 673
1975 3 168 3 677 5 070 5 070 5 070
1976 2 971 3 534 4 284 5 202 5 202
1977 2 822 3 441 4 014 5 536 5 536
1978 2 776 3 441 4 014 5 073 4 896
1979 2 776 3 441 4 014 5 073 5 382
1980 2 776 3 441 4 014 5 073 5 699
1981 2 844 3 441 4 014 6 054 7 154
1982 2 844 3 441 4 014 7 863 IO 198
1983/88 p.a. 2 844 3 441 4 014 , 9 596 13 545
1989/95 p.a. 2 925 3 441 4 014 9 704 13 691
1996/97 p.a. 3 005 3 531 4 014 9 704 13 691
1998/00 p.a. - 3 531 4 014 9 704 13 691
2001/02 p.a. - 3 531 4 114 9 704 13 691
2003/04 p.a. - 3 611 4 114 9 704 13 691
2005/06 p.a. - - 4 114 9 704 13 691
2007 - - 4 114 9 812 13 691
2008 - - 4 195 9 812 13 691
2009 _ _ 4 195 - 13 691
2010/14 p.a. - - - - 13 691
2015/16 p.a. - - - - 13 836
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As the pay limit is lowered, so annual gold production 
declines. However, the higher tons milled for Cases D and E, 
boosts gold output considerably, despite the lower average value.
The effect of the higher prices on revenue is very well 
illustrated in the above graph where, despite progressively lower 
grades, the revenue is progressively higher as the gold price in­
creases. GRAPH 6.10/
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After the commencement in 1974 of lease and tax pay­
ments, the same pattern as that followed by revenue is obtained.
The decline in amounts available for distribution in 
1975 is due to the commencement of lease and tax payments.
After that date, the cash flow shows the same pattern as that 
followed by revenue.
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GRAPH 6.12
SHARE VALUES
The ratio between the share values at a discount rate 
of 8% p.a. for the cases at various gold prices is:
A 1,00
B 1,34
C 1,58
D 2,52
E 3,31
The ratio reveals an average pattern, although Western 
Areas can be regarded as a low grade mine.
6.3/
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6.3 ELSBURG GOLD MINING COMPANY LIMITED
The company commenced production in December, 1968, and 
to December, 1971, produced 22 732 kilograms of gold at an 
average grade of 10,36 grams per ton. Due to delays in the 
sinking of its main shafts, production up to now was conducted 
in an area tributed from the adjoining Western Areas mine.
Little is known about the likely grade to be obtained from its 
own lease area, but judging from borehole results, ore of a grade 
similar to that in Western Areas is likely to be obtained, albeit 
at a slightly higher value. The lease area is relatively small 
and based on the indicated lower milling rate when compared with 
that of Western Areas, unit working costs are likely to be higher, 
thereby requiring a higher recovery grade.
Future Estimates
For Cases A, B and C, it is assumed that the milling 
rate will build up to the indicated 100 OOO tons per month, but 
for Cases D and E, provision is made for output to be increased 
to 150 OOO tons per month. For Case A, costs are estimated at 
R9,60 per ton initially, but provision is made for higher costs 
as additional shafts are brought into operation and for running 
expenses of refrigeration plants. For Cases D and E, provision 
is made for savings in costs due to a higher production rate.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.9/
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TABLE 6.9 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$ /o z
Working Costs 
R/ton
Pay Limit 
g/t
Case A D E A D E
1973 50 9,60 9,60 9,60 7,4P 7,40 7,40
1974 60 9,60 10,20 10,20 7,40 6,55 6,55
1975 70 9,60 10,80 10,80 7,40 5,95 5,95
1976 80 9,60 11,45 11,45 7,40 5,50 5,50
1977 90 9,60 12,10 12,10 7,40 5,20 5,20
1978 lOO 9,60 12,45 12,45 7,40 4,80 4,80
1979 110 9,60 12,45 13,20 7,40 4,80 4,60
1980 120 9,90 12,45 14,00 7,65 4,80 4,50
1981 130 10,00 12,45 14,80 7,70 4,80 4,40
1982 140 10,00 12,70 16,00 7,70 4,90 4,40
1983 150 10,20 12,70 17,00 7,85 4,90 4,37
For Cases B and C, working costs are respectively, 6% 
and 12% lower than for Case A, with a consequent effect on the 
pay limit.
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 6.IQ 
ORE POTENTIAL
Case Tons - OOO'S Grade g/t
A 33 OOO 8,50
B 37 OOO 8,25
C 43 OOO 7,95
D 60 OOO 7,15
E 69 OOO 6,80
Graph/
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Graph 6.13 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
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Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are shown in Tables 6.11 and 6.12^and are illustrated in
75Graphs 6.14 to 6.17. The lease formula is y = 12,5 - —  .
Share values at various discount rates based on 31 500 OOO issued 
shares are shown in Graph 6.18.
TABLE 6.11/
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TABLE 6.11
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 8 550 8 550 8 550 8 550 8 550
1974 9 180 8 910 8 910 9 180 9 180
1975 10 200 9 900 9 516 9 840 9 840
1976 IO 200 9 900 9 516 9 360 9 360
1977 IO 200 9 900 9 516 8 880 8 880
1978 10 200 9 900 9 516 IO 368 IO 368
1979 IO 200 9 900 9 516 12 672 12 600
1980 10 200 9 900 9 516 12 672 12 420
1981 IO 200 9 900 9 516 12 672 12 240
1982 10 200 9 900 9 516 12 672 11 970
1983/00 p.a. 10 200 9 900 9 516 12 672 11 970
2001/03 p.a. _ 9 900 9 516 12 672 11 970
2004/07 p.a. - - 9 516 12 672 11 970
2008 - - 9 516 _ 11 970
2009/12 p.a. - - - - 11 970
REVENUE - R OOO'S
1973 11 084 11 084 11 084 11 084 11 084
1974 11 901 13 861 13 861 14 281 14 281
1975 13 223 15 401 17 271 17 859 17 859
1976 13 223 15 401 17 271 19 415 19 415
1977 13 223 15 401 17 271 20 722 20 722
1978 13 223 15 401 17 271 26 882 26 882
1979 13 223 15 401 17 271 32 856 35 937
1980 13 223 15 401 17 271 32 856 38 643
1981 13 223 15 401 17 271 32 856 41 257
1982 13 223 15 401 17 271 32 856 43 451
1983/00 p.a. 13 223 15 401 17 271 32 856 46 554
2001/03 p.a. - 15 401 17 271 32 856 46 554
2004/07 p.a. - - 17 271 32 856 46 554
2008 - - 17 271 _ 46 554
2009/12 p.a. - - - - 46 554
TABLE 6.12/
TABLE 6.12 
ANNUAL LEASE AND TAX AND DIVIDENDS
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Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO 'S
1973/82 p.a. _ _ _
1983 - - - - 613
1984 - - - - 1 544
1985 - - - 290 8 227
1986 - - - 925 8 227
1987 - - - 981 8 647
1988 - _ - 4 093 8 647
1989/04 p.a. - - - 5 236 5 236
2005/07 p.a. - - - 5 432 8 647
2008/09 p.a. - - - - 8 647
2010/12 p.a. - - - - 8 908
DIVIDENDS - R OOO' S
1973 -236 -236 -236 -236 -236
1974 -2 417 1 645 1 645 -755 -755
1975 -2 958 2 311 3 461 188 188
1976 -858 1 661 2 811 3 014 3 014
1977 -797 661 1 811 1 502 1 502
1978 -797 661 1 811 4 254 4 254
1979 -797 661 1 811 7 146 8 677
1980 -157 1 301 2 571 9 746 12 653
1981 723 2 181 3 451 9 746 13 787
1982 723 2 181 3 451 9 296 13 771
1983 483 1 941 3 211 9 296 14 401
1984 483 1 941 3 211 9 296 13 470
1985 483 1 941 3 211 9 006 6 786
1986 483 1 941 3 211 8 371 6 786
1987 483 1 941 3 211 8 746 6 947
1988 783 1 941 3 211 5 634 6 947
1989/90 p.a. 783 1 941 3 211 4 490 6 947
1991/95 p.a. 783 2 241 3 211 4 490 6 947
1996/97 p.a. 783 2 241 3 511 4 490 6 947
1998/00 p.a. 983 2 241 3 511 4 490 6 947
2001/03 p.a. - 2 441 3 511 4 490 6 947
2004 - - 3 511 4 490 6 947
2005 - - 3 511 4 565 6 947
2006/07 p.a. - - 3 711 4 565 6 947
2008 - — 3 711 - 6 947
2009 _ _ - - 6 947
2010/12 p.a. - - - - 7 046
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The higher tons milled for Cases D and E is the reason 
for gold production being higher than for Cases A, B and C.
Despite the lower grades for Cases B and C when com­
pared with Case A, the revenue is higher. The revenue for Cases 
D and E is substantially higher because of higher gold pro­
duction coupled with higher prices. GRAPH 6 16
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No lease and tax is payable for Cases A, B and C as the 
return on capital invested is less than 6% p.a. For Cases D and
E, lease and tax payments commence in 1985 and 1983, respectively.
For Case A, there is a negative cash flow until 1980.
The decline in dividends for Cases B and C during 1977 to 1979 is 
due to heavy capital expenditure. For Cases D and E, dividends 
increase rapidly before the advent of lease and tax payments re­
duce the amounts available to shareholders. GRAPH 6.18/
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GRAPH 6.18 
SHARE VALUES
The ratio between share values at an 8% p.a. discount
rate is:
A Negative
B 1,00
C 1,68
D 2,89
E 3,82
For Case A, the share value is negative at a discount 
rate exceeding 3% p.a. The other cases all show a positive 
value.
6.4/
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6.4 VENTERSPOST GOLD MINING COMPANY LIMITED
This was the property on which the first attempt to sink 
a shaft was made in the early part of the century. Shaft 
sinking recommenced during the 1930's and since production 
started in 1939, until December, 1971, 371 798 kilograms of gold 
have been produced at an average grade of 9,25 grams per ton. 
Initial production was on the Main Reef, but subsequently op­
erations commenced on the higher value Ventersdorp Contact Reef. 
The Carbon Leader Reef is also present, but values are very low. 
No uranium is produced.
Future Estimates
The current milling rate of 115 OOO tons per month is 
likely to be maintained in future. However, for Case A, pro- 
ision is made for output to decline to average llO OOO tons per 
month. The higher grade areas of the Ventersdorp Contact Reef 
have virtually been mined out, but the mine still has fairly 
large reserves of low grade Main Reef that could become payable 
at higher gold prices. For Case A, working costs are estimated 
at R9,70 per ton milled. Capital expenditure is expected to be 
nominal.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.13 
DETERMINATION OF PAY LIMITS
Year Gold Price 
£/°z
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 9,70 7,50 A
1974 60 10,30 6,60 B
1975 70 10,90 6,00 C
1976 80 11,55 5,55
1977 90 12,25 5,25
1978 100 13,00 5,00 D
1979 110 13,75 4,82
1980 120 14,60 4,70
1981 130 15,45 4,60
1982 140 16,40 4, 52
1983 150 17,40 4,47 E
Based/
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Based on the foregoing pay limits, it is estimated that 
the following tonnages will be available at the indicated average 
grade,
TABLE 6.14 
ORE POTENTIAL
Case Tons - OOO1S Grade - g/t
A 12 OOO 8,0
B 15 OOO 7,7
C 17 OOO 7,5
D 20 OOO 7,1
E 23 OOO 6,8
The above tonnages include ore from the prospecting
areas.
Graph 6.19 shows the estimated tonnages available at 
various pay limits, as well as the average grade of ore mineable 
at these limits.
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Based on the foregoing data, annual gold production, re­
venue, tax payments and amounts available to shareholders are 
shown in Tables 6.15 and 6.16 and are illustrated in Graphs 6.20 
to 6.23. Share values at various discount rates and based on 
4 900 OOO issued shares, are shown in Graph 6.24. The mine does 
not pay lease.
TABLE 6.15
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 io 560 10 560 IO 560 10 560 10 560
1974 io 560 IO 608 10 608 IO 608 10 608
1975 IO 560 10 404 10 200 10 200 10 200
1976 10 560 IO 404 10 078 9 928 9 928
1977 10 560 IO 404 IO 078 9 656 9 656
1978 IO 560 IO 404 IO 078 9 357 9 520
1979 10 560 IO 404 IO 078 9 357 9 248
1980 IO 560 IO 404 IO 078 9 357 8 976
1981 10 560 10 404 IO 078 9 357 8 704
1982 - IO 404 IO 078 9 357 8 704
1983 - IO 404 10 078 9 357 8 704
1984 - IO 078 9 357 8 704
1985/87 p .a. - - - 9 357 8 704
1988/89 p.a. - - - - 8 704
REVENUE - R OOO'S
1973 13 690 13 690 13 690 13 690 13 690
1974 13 690 16 503 16 503 16 503 16 503
1975 13 690 16 185 18 513 18 513 18 513
1976 13 690 16 185 18 291 20 593 20 593
1977 13 690 16 185 18 291 22 533 22 533
1978 13 690 16 185 18 291 24 261 24 684
1979 13 690 16 185 18 291 24 261 26 376
1980 13 690 16 185 18 291 24 261 27 928
1981 13 690 16 185 18 291 24 261 29 338
1982 - 16 185 18 291 24 261 31 595
1983 _ 16 185 18 291 24 261 33 852
1984 - _ 18 291 24 261 33 852
1985/87 p.a. - - - 24 261 33 852
1988/89 p.a. - - - - 33 852
TABLE 6.16/
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TABLE 6.16
ANNAUL TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
TAX - R OOO'S
1973 _ „ _
1974 - 882 882 882 882
1975 - 697 1 555 1 555 1 555
1976 - 697 1 423 2 224 2 224
1977 - 697 1 423 2 766 2 766
1978 - 697 1 423 3 140 3 391
1979 - 697 1 423 3 140 3 745
1980 41 697 1 423 3 140 3 929
1981 41 697 1 423 3 140 4 029
1982 760 1 423 3 140 4 546
1983 - 760 1 493 3 140 5 019
1984 - - 1 493 3 140 5 019
1985 - - _ 3 140 5 019
1986/87 p.a. - - _ 3 229 5 019
1988/89 p.a. - - _ - 5 139
DIVIDENDS - R OOO' S
1973 786 786 786 786 786
1974 786 1 510 1 510 1 510 1 510
1975 786 1 380 2 024 2 024 2 024
1976 786 1 380 1 933 2 542 2 542
1977 786 1 380 1 933 2 977 2 977
1978 786 1 380 1 933 3 300 3 473
1979 786 1 380 1 933 3 300 3 782
1980 845 1 380 1 933 3 300 3 983
1981 845 1 380 1 933 3 300 4 127
1982 - 1 417 1 933 3 300 4 565
1983 - 1 417 1 974 3 300 4 979
1984 - - 1 974 3 300 4 979
1985 - - - 3 300 4 979
1986/87 p.a. - - - 3 352 4 979
1988/89 p.a. - - - - 5 049
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As the pay limit is lowered with higher gold prices, so 
more low-grade ore becomes available. Annual production shows a 
progressive decline as the gold price increases followed, however, 
by a lengthening of life.
Despite lower annual grades for the cases at higher gold 
prices, the revenue becomes progressively higher.
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Apart from a nominal amount in 1980 and 1981, no tax 
is payable for Case A. For the other cases, annual tax payments 
increase in line with higher gold prices.
Amounts available to shareholders increase in line with 
higher gold prices received.
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GRAPH 6.24
SHARE VALUES
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The ratio between share values at an 8% p.a, discount
rate is:
A 1,00
B 1,95
C 2,74
D 4,55
E 6,09
Due to its low number of shares in issue and the low 
grade worked, the share is sensitive to changes in the gold price, 
A $10 per ounce increase in price results in a 95% increase in the 
share value,
6 .5 /
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6.5 LIBANON GOLD MINING COMPANY LIMITED
The mine is very similar to the adjoining Venterspost 
except that the values attained from the Ventersdorp Contact Reef 
are substantially higher, especially in the southern section of 
the mine. Since production started in 1949 until December, 1971, 
267 116 kilograms of gold have been produced, at an average grade 
of 9,82 grams per ton. Present mill capacity is 118 OOO tons 
per month. No uranium is produced.
Future Estimates
No expansion of mill capacity is foreseen. Costs for 
Case A are estimated at R8,80 per ton. No major capital ex­
penditure is foreseen.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.17 
DETERMINATION OF PAY LIMITS
Year Gold Price
$/°z
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 8,80 6,80 A
1974 60 9,35 6,00 B
1975 70 9,90 5,45 C
1976 80 10,50 5,05
1977 90 11,10 4,75
1978 lOO 11,80 4,55 D
1979 n o 12,50 4,38
1980 120 13,25 4,25
1981 130 14,05 4,17
1982 140 14,85 4,09
1983 150 15,75 4,05 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 6,18/
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TABLE 6.18 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 20 OOO 12,00
B 26 OOO 10,80
C 29 OOO 10,25
D 35 OOO 9,25
E 42 OOO 8,40
The large increase in tonnage for the cases at higher 
gold prices is due to the inclusion of lower grade Main Reef ton­
nages which is uneconomical to mine in Case A.
Graph 6.25 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits,
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Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are shown in Tables 6.19 and 6.20 and are illustrated in
Graphs 6.26 to 6.29. Lease is determined according to the for- 
225
mula y = Id — — . Graph 6.30 shows the share values at various
discount rates, based on 7 937 300 issued shares.
TABLE 6.19 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 19 824 19 824 19 824 19 824 19 824
1974 19 399 19 258 19 258 19 258 19 258
1975 18 974 18 691 18 691 18 691 18 691
1976 18 408 18 125 17 983 17 983 17 983
1977 17 700 17 417 17 275 17 134 17 134
1978 16 992 16 709 16 426 16 284 -16 OOl
1979 15 859 15 576 15 293 14 868 14 443
1980 15 859 13 594 12 744 14 160 13 594
1981 15 859 13 594 12 744 12 744 12 461
1982 15 859 13 594 12 744 11 045 11 894
1983/86 p.a. 15 859 13 594 12 744 11 045 9 770
1987/90 p.a. - 13 594 12 744 11 045 9 770
1991/92 p.a. _ - 12 744 11 045 9 770
1993/97 p.a. - - - 11 045 9 770
1998/02 p.a. - _ - - 9 770
REVENUE - R OOO'S
1973 25 700 25 700 25 700 25 700 25 700
1974 25 149 29 959 29 959 29 959 29 959
1975 24 599 29 078 33 924 33 924 33 924
1976 23 864 28 197 32 639 37 302 37 302
1977 22 946 27 095 31 354 39 982 39 982
1978 22 029 25 994 29 812 42 222 41 487
1979 20 560 24 231 27 756 38 550 41 194
1980 20 560 21 147 23 130 36 714 42 295
1981 20 560 21 147 23 130 33 043 42 OOl
1982 20 560 21 147 23 130 28 637 43 176
1983/86 p.a. 20 560 21 147 23 130 28 637 37 999
1987/90 p.a. - 21 147 23 130 28 637 37 999
1991/92 p.a. - - 23 130 28 637 37 999
1993/97 p.a. - - - 28 637 37 999
1998/02 p.a. - - - - 37 999
TABLE 6,20/
TABLE 6.20 
ANNUAL LEASE AND TAX AND DIVIDENDS
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Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 7 759 7 759 7 759 7 759 7 759
1974 7 406 9 940 9 929 9 881 9 881
1975 7 054 9 376 11 933 11 885 11 885
1976 6 584 8 812 11 111 13 463 13 463
1977 5 997 8 107 IO 288 14 596 14 596
1978 5 409 7 403 9 301 15 349 14 810
1979 4 470 6 274 7 986 12 999 13 942
1980 4 470 4 301 5 025 11 825 13 918
1981 4 470 4 301 5 025 9 475 12 953
1982 4 470 4 301 5 025 6 655 12 927
1983/84 p.a. 4 470 4 301 5 025 6 655 8 740
1985/86 p.a. 4 607 4 301 5 025 6 655 8 740
1987/88 p . a . - 4 301 5 025 6 655 8 740
1989/90 p.a. - 4 448 5 025 6 655 8 740
1991/92 p.a. _ - 5 183 6 655 8 740
1993/95 p.a. - - _ 6 655 8 740
1996/97 p.a. _ _ _ 6 861 8 740
1998/00 p.a. - - - _ 8 740
2001/02 p.a. - - - - 9 014
DIVIDENDS - R OOO' S
1973 5 280 5 280 5 280 5 280 5 280
1974 5 082 6 564 6 560 6 538 6 538
1975 4 884 6 247 7 743 7 721 7 721
1976 4 619 5 930 7 280 8 670 8 670
1977 4 289 5 533 6 818 9 369 9 369
1978 3 958 5 137 6 262 9 864 9 568
1979 3 429 4 502 5 522 8 542 9 152
1980 3 429 3 392 3 857 7 881 9 215
1981 3 429 3 392 3 857 6 559 8 754
1982 3 429 3 392 3 857 4 973 8 821
1983/84 p.a. 3 429 3 392 3 857 4 973 6 557
1985/86 p.a. 3 492 3 392 3 857 4 973 6 557
1987/88 p.a. - 3 392 3 857 4 973 6 557
1989/90 p . a . - 3 459 3 857 4 973 6 557
1991/92 p.a. - - 3 929 4 973 6 557
1993/95 p.a. - - - 4 973 6 557
1996/97 p.a. - - - 5 067 6 557
1998/00 p.a. - - - - 6 557
2001/02 p.a. - - - - 6 683
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Case A shows that even without any increase in gold 
price, the recovery grade and therefore gold production, will 
show a declining trend until 1979, before levelling out. The 
lower pay limits made possible by the higher gold prices for the 
other cases, has the effect of decreasing annual production.
Case A shows a declining trend in revenue in line with 
lower gold production. For the other cases, revenue also shows 
a decline after an initial increase - the initial rising revenue 
offsetting the lower grade. GRAPH 6.28/
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Lease and tax payments show the same pattern as is evi­
dent in revenue, i.e. after an initial increase, a progressive 
decline in payments. Case A is the exception as there is no in­
itial increase.
Amounts available to shareholders reveal the same pat­
tern for all cases as is evident from the revenue and lease and 
tax graphs.
GRAPH 6.30/
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GRAPH 6.30
SHARE VALUES
The ratio between the share values at an 8% p.a, dis­
count rate is:
A 1,,oo
B 1,.27
C 1,,53
D 2,,04
E 2..45
The share value is relatively insensitive to changes 
in the gold price because of the addition of large tonnages of 
ore at a grade substantially below the average value used for 
Case A.
6 .6/
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6.6 KLOOF GOLD MINING COMPANY LIMITED
From the commencement of production in January, 1968 
until December, 1971, the mine has produced 96 208 kilograms of 
gold at an average value of 16,67 grams per ton. The mine is 
situated to the east and southeast of Libanon and exploits the 
Ventersdorp Contact Reef only. Production is at present ham­
pered by a lack of available stopes, but this condition should 
improve once the sub-vertical shafts have been completed. No 
uranium is produced.
Future Estimates
The present milling rate of 150 OOO tons per month is 
gradually increased to a maximum of 225 OOO tons per month by 
1980 for Cases A, B, C and D. The lease area is also underlain 
by the Main Reef and provision is made for the mining thereof in 
Case E at the rate of 75 OOO tons per month from 1983 onwards, 
plant capacity is accordingly increased. In the estimate of 
future costs, provision is made for additional shaft operating 
expenses, for running costs of refrigeration plants and for cost 
increases associated with mining at increasing depths. There 
is expected to be a certain amount of saving in unit costs when 
production is expanded. Capital expenditure, mainly on the pro­
vision of additional shafts, is likely to remain fairly heavy in 
years to come.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.21/
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TABLE 6,21 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case A D E A D E
1973 50 11,40 11,40 11,40 8,80 8,80 8,80
1974 60 11,40 12,10 12,10 8,80 7,80 7,80
1975 70 11,40 12,70 12,70 8,80 7,00 7,00
1976 80 11,40 13,45 13,45 8,80 6,50 6,50
1977 90 11,40 14,25 14,25 8,80 6,10 6,10
1978 100 11,40 15, lO 15,10 8,80 5,80 5,80
1979 H O 11,40 15,10 16,05 8,80 5,80 5,60
1980 120 11,40 15,10 17,00 8,80 5,80 5,45
1981 130 11,40 15,10 18,00 8,80 5,80 5,35
1982 140 11,40 15,10 19,10 8,80 5,80 5,25
1983/89 150 11,40 15,10 19,20 8,80 5,80 4,95
1990/99 150 11,80 15,50 19,60 9,10 6,00 5,05
2000/18 150 12,20 16,00 20,00 9,40 6,20 5,15
For Cases B and C, working costs are respectively, 6% 
and 12% higher than for Case A, with a consequent effect on the 
pay limit.
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade,
TABLE 6.22 
ORE POTENTIAL
Case
" '
Tons - OOO'S Grade - g/t
A 103 OOO 15,1
B 106 OOO 14,9
C n o  ooo 14,6
D 118 OOO 14,0
E 153 OOO 12,0
The/
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The increase in tonnage for Case E when compared with 
Case D is derived mainly from the main Reef at an estimated 
average grade of 5,2 grams per ton.
Graph 6,31 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 6.31
AVAILABLE TONS
Based on the foregoing datai annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are shown in Tables 6.23 and 6.24 and are illustrated in
Graphs 6.32 to 6.35. Lease is determined according to the for- 
90mula y = 15 - ■—  . Share values at various discount rates and J x
based on 30 240 OOO shares are shown in Graph 6.36,
TABLE 6.23/
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TABLE 6.23
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 28 800 28 800 28 800 28 800 28 800
1974 32 OOO 32 OOO 32 OOO 32 OOO 32 OOO
1975 39 600 39 600 39 600 39 600 39 600
1976/79 p.a. 42 OOO 42 OOO 42 OOO 42 OOO 42 OOO
1980/81 p . a . 47 250 47 250 47 250 47 250 47 250
1982 45 900 45 900 45 900 45 900 45 900
1983/86 p.a. 45 900 45 900 45 900 45 900 50 580
1987/91 p.a. 43 200 43 200 43 200 43 200 47 880
1992/96 p.a. 41 850 41 850 41 850 40 500 45 180
1997/11 p . a . 35 lOO 33 912 32 778 30 780 35 460
2012 - 33 912 32 778 30 780 35 460
2013/14 p.a. - - 32 778 30 780 35 460
2015/17 p . a . - - - 30 780 35 460
2018 ~ - - - 18 720
REVENUE - R OOO'S
1973 37 337 37 337 37 337 37 337 37 337
1974 41 485 49 782 49 782 49 782 49 782
1975 51 338 61 605 71 873 71 873 71 873
1976 54 449 65 339 76 229 87 119 87 119
1977 54 449 65 339 76 229 .98 009 98 009
1978 54 449 65 339 76 229 108 899 108 899
1979 54 449 65 339 76 229 108 899 119 785
1980 61 255 73 507 85 758 122 511 147 013
1981 61 255 73 507 85 758 122 511 159 264
1982 59 505 71 406 83 307 119 Oil 166 615
1983/86 p.a. 59 505 71 406 83 307 119 Oil 196 717
1987/91 p.a. 56 005 67 206 78 407 112 OlO 186 217
1992/96 p.a. 54 255 65 106 75 957 105 009 175 716
1997/11 p.a. 45 504 52 757 59 491 79 807 137 912
2012 - 52 757 59 491 79 807 137 912
2013/14 p.a. - - 59 491 79 807 137 912
2015/17 p.a. _ - - 79 807 137 912
2018 - - - ' - 72 806
TABLE 6.24/
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TABLE 6.24 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO •S
1973/74 p.a. - - - - _
1975 - 1 037 4 246 4 392 4 392
1976 3 038 18 248 24 067 29 350 29 350
1977 12 593 18 248 24 067 35 057 35 057
1978 12 593 18 248 24 067 40 681 40 681
1979 15 264 21 063 27 027 43 931 49 246
1980 17 307 23 840 30 559 49 602 61 742
1981 17 307 23 840 30 559 49 602 65 481
1982 16 178 22 485 28 978 47 344 68 184
1983/85 p.a. 16 178 22 485 28 978 47 344 77 508
1986 16 719 23 063 29 592 48 066 78 013
1987/89 p.a. 14 462 20 354 26 431 43 551 71 240
1990/91 p.a. 13 721 19 613 25 690 42 810 70 252
1992/96 p.a. 12 592 18 258 24 109 38 294 63 478
1997/99 p.a. 6 948 IO 293 13 489 22 039 39 095
2000 6 207 IO 293 13 489 21 112 38 107
2001/02 p.a. 6 207 9 551 12 748 21 112 38 107
2003/09 p.a. 6 207 9 551 12 748 21 112 38 107
2010 6 748 9 551 12 748 21 112 38 107
2011 6 748 10 129 12 748 21 112 38 107
2012 - 10 129 12 748 21 112 38 107
2013/14 p . a . - - 13 361 21 112 38 107
2015 - - - 21 112 38 107
2016 - - - 21 833 38 107
2017 - _ _ 21 833 39 551
2018 - - - - _
DIVIDENDS - R OOO’ S
1973 11 817 11 817 11 817 11 817 11 817
1974 14 185 20 882 20 582 20 682 20 682
1975 15 978 26 829 32 147 28 601 28 601
1976 18 851 12 552 15 882 18 989 18 989
1977 9 297 12 552 15 882 22 252 22 252
1978 9 297 12 552 15 882 25 477 25 477
1979 io 325 13 636 17 022 26 728 29 823
1980 11 668 15 396 19 209 30 139 37 171
1981 11 668 15 396 19 209 30 139 39 783
1982 11 047 14 651 18 339 28 896 41 460
1983/85 p.a. 11 047 14 651 18 339 28 896 47 389
1986 11 256 14 873 18 576 29 174 47 584
1987/89 p.a. 10 013 13 382 16 836 26 689 43 856
1990/91 p.a. 9 674 13 043 16 497 26 350 43 405
1992/96 p.a. 9 053 12 298 15 627 23 865 39 677
1997/99 p.a. 5 946 7 914 9 782 14 919 26 258
2000 5 608 7 914 9 782 14 495 28 506
2001/02 p.a. 5 608 7 575 9 782 14 495 28 506
2003/09 p.a. 5 608 7 575 9 443 14 495 28 506
2010 5 816 7 575 9 443 14 495 28 506
2011 5 816 7 798 9 443 14 495 28 506
2012 - 7 798 9 443 14 495 28 506
2013/14 p.a. - - 9 680 14 495 28 506
2015 - - - 14 495 28 506
2016 - - - 14 773 28 506
2017 - - - 14 773 26 362
2018 - - - - 806
GRAPH 6.32/
- 177 -
GRAPH 6.32
GOLD PRODUCTION
The increase in gold production during the first ten 
■s is due to higher tonnage milled and to increases in re- 
ry grade as mining operations are conducted in the high- 
!e sub-vertical shaft area. As mining operations extend 
he lower grade sections of the mine, gold production shows 
(dine.
GRAPH 6.33/
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GRAPH 6.33
REVENUE
Years
Revenue follows the same pattern as gold production, 
except that it is at a progressively higher level as the price 
is increased.
GRAPH 6.34/
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GRAPH 6.34
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Lease and tax payments commence in 1976 for Case A and 
in 1975 for the other cases. After these dates, payments to 
the State increase rapidly, reaching a maximum in the early 1980's, 
declining thereafter in line with lower gold production.
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GRAPH 6.35
DIVIDENDS
y&Qr.S
For all. cases, amounts available to shareholders in­
crease rapidly at first before the advent of lease and tax pay­
ments lower the income. Thereafter, after an initial rise, 
distributable profits show a steady decline in line with the 
level of gold production.
GRAPH 6.36/
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GRAPH 6.36
SHARE VALUES
Ce-ribs per SKare
The ratio between share values at a discount rate of 
8% p.a. is:
A 1 , 00
B 1,,28
C 1,,58
D 2,,14
E 2,,92
The ratios can be considered as being slightly below 
average and therefore to a certain extent, insensitive to changes 
in gold prices, due mainly to the large number of shares in issue.
6.7/
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6.7 EAST DRIEFONTEIN GOLD MINING COMPANY LIMITED
The company was floated in 1968 and production commenced 
in March, 1972, with ore obtained from tribute arrangements with 
the adjoining West Driefontein mine. Production from within its 
own lease area is likely to start early in 1973. Borehole re­
sults show that the area is wholly underlain by the Ventersdorp 
Contact Reef and partly by the Carbon Leader and Main Reefs.
The lower Carbon Leader and Main Reef sub-outcrops against the 
Ventersdorp Contact Reef. From borehole data, it appears that 
parts of the abovementioned reef horizons can be economically ex­
ploited .
Future Estimates
The current milling rate is 50 OOO tons per month, but 
it is expected that the rate will be progressively increased to 
the presently planned maximum rate of 200 OOO tons per month by 
1976. The milling rate is maintained at this level for Cases A, 
B and C, but for Cases D and £, the rate is increased to 250 OOO 
tons per month from 1983 onwards to provide for the milling of 
additional marginal ore. The mine is situated in the dolomitic 
area and the commencement of production has already been delayed 
by the flooding of West Driefontein in 1968. Costs, both cap­
ital and working, associated with controlling the water, is 
likely to be high. In the estimate of future costs, provision 
is also made for additional shaft operating costs, running ex­
penses for refrigeration units and the cost of mining at in­
creasing depths. Capital expenditure is likely to remain high 
for many years.
The Carbon Leader carries reasonable uranium values and 
it is assumed that production of this commodity will commence in 
1981.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.25/
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TABLE 6.25 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/1
Case A D E A D E
1973 50 12,20 12,-20 12 *20 9,40 9,40 9,40
1974 60 12,00 12,70 12,70 9,25 8,15 8,15
1975 70 12,30 13,80 13,80 9,50 7,60 7,60
1976 80 12,10 14,40 14,40 9,35 6,95 6,95
1977 90 12,10 15,30 15,30 9,35 6,55 6,55
1978 lOO 12,10 16,20 16,20 9,35 6,25 6,25
1979 110 12,10 16,20 17,15 9,35 6,25 6,00
1980 120 12,40 16,60 18,65 9,55 6,40 6,00
1981 130 12,40 16,60 19,75 9,55 6,40 5,85
1982 140 12,40 16,30 20,60 9,55 6,30 5,70
1983/85 150 12,40 16,00 21,40 9,55 6,20 5,50
1986/95 150 12,70 16,40 21,95 9,80 6,32 5,65
1996/18 150 13,00 16,80 22,50 10,00 6,50 5,80
For Cases B and C, working costs are respectively, 6% 
and 12% higher than for Case A with a consequent effect on the 
pay limit.
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 6.26 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 77 OOO 14,6
B 81 OOO 14,3
C 84 OOO 14,0
D 95 OOO 13,1
E 105 OOO 12,4
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Graph 6,37 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 6.37
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Based on the foregoing data, annual gold production, 
total revenue from gold and uranium, lease and tax payments and 
amounts available to shareholders are shown in Tables 6.27 and
6.28 and are illustrated in Graphs 6,38 to 6.41. Lease is de-
. 120 t e r m m e d  according to the formula y = 15 - ---  and tax on the
480 *formula y = 60 - ---  . Share values at various discount ratesx
and based on 54 510 OOO issued shares are shown in Graph 6.42,
TABLE 6.27/
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TABLE 6.27
ANNUAL GOLD PRODUCTION AND REVENUE
Year Cass A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 24 000 24 OOO 24 OOO 24 OOO 24 OOO
1974 27 OOO 27 OOO 27 OOO 27 OOO 27 OOO
1975 36 000 36 OOO 36 OOO 36 OOO 36 OOO
1976 43 200 43 200 43 200 43 200 43 200
1977 40 800 40 800 40 800 39 600 39 600
1978 38 400 38 400 38 400 37 200 37 200
1979 33 600 32 640 31 920 33 600 33 600
1980/81 p.a. 33 600 32 640 31 920 29 856 30 OOO
1982 33 600 32 640 31 920 33 588 31 482
1983/05 p.a. 33 600 32 640 31 920 37 320 34 980
2006 _ 32 640 31 920 37 320 34 980
2007/08 p.a. - - 31 920 _ 34 980
2009/10 p.a. - - - - 34 980
REVENUE - R OOO'S
1973 31 114 31 114 31 114 31 114 31 114
1974 35 003 42 004 42 004 42 004 42 004
1975 46 671 56 005 65 339 65 339 65 339
1976 56 005 67 206 78 407 89 608 89 608
1977 52 894 63 472 74 051 92 408 92 408
1978 49 782 59 739 69 695 96 453 96 453
1979 43 559 50 778 57 934 87 119 95 831
1980 43 559 50 778 57 934 77 411 93 342
1981 45 659 52 878 60 034 79 511 103 220
1982 45 869 53 088 60 244 89 398 116 588
1983 46 079 53 298 60 454 99 284 138 565
1984 46 219 53 438 60 594 99 424 138 705
1985/05 p.a. 46 369 53 588 60 744 99 574 138 855
2006 _ 53 588 60 744 99 574 138 855
2007/08 p.a. - - 60 744 - 138 855
2009/10 p.a. - - - - 138 855
TABLE 6.28/
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TABLE 6.28 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A j  Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973/75 p.a. _ _
1976 - 111 3 566 9 162 9 162
1977 - 12 856 22 517 31 159 31 159
1978 1 334 11 938 16 686 28 342 28 342
1979 3 172 6 282 9 261 22 449 25 798
1980 5 611 8 941 12 068 18 084 24 031
1981 6 236 9 568 12 694 18 572 27 542
1982 6 349 9 680 12 806 23 399 31 827
1983 6 461 9 791 12 918 26 874 39 755
1984 6 529 9 859 12 986 26 938 39 813
1985 6 596 9 926 13 053 27 002 39 873
1986/89 p.a. 6 lOl 9 432 12 560 26 179 38 741
1990/95 p.a. 7 202 IO 584 13 762 27 669 40 722
1996/00 p 4a. 6 707 IO 090 13 268 26 845 39 590
2001 6 928 10 090 13 268 26 845 39 590
2002/03 p«a. 6 928 10 325 13 268 26 991 39 590
2004/05 p.a. 6 928 IO 325 13 517 26 991 39 590
2006 _ IO 325 13 517 26 991 39 788
2007/08 p*a. - - 13 517 - 39 788
2009/10 p.a. - - - - 39 788
DIVIDENDS - R OOO' S
1973 274 274 274 274 274
1974 9 003 14 454 14 454 14 454 14 454
1975 16 071 23 605 31 039 31 039 31 039
1976 24 765 34 075 39 701 43 187 43 187
1977 21 654 17 597 16 394 21 829 21 829
1978 13 408 IO 681 13 670 21 231 21 231
1979 5 347 7 376 9 333 17 789 20 073
1980 6 189 8 296 IO 306 14 788 18 851
1981 6 643 8 751 10 706 15 179 21 248
1982 6 711 8 819 IO 828 18 039 24 131
1983 6 779 8 887 IO 896 20 420 29 515
1984 6 821 8 929 IO 938 20 460 29 553
1985 6 864 8 972 10 981 20 501 29 592
1986/89 p.a. 6 638 8 746 IO 755 20 125 29 074
1990/95 p.a. 7 038 9 164 11 192 20 666 29 793
1996/00 p.a. 6 812 8 938 IO 966 20 289 29 276
2001 6 892 8 938 IO 966 20 289 29 276
2002/03 p.a. 6 892 9 023 10 966 20 342 29 276
2004/05 p.a. 6 892 9 023 11 056 20 342 29 276
2006 _ 9 023 11 056 20 342 29 348
2007/08 p.a. - - 11 056 - 29 348
2009/10 p.a. - - - - 29 348
GRAPH 6.38/
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GRAPH 6.38 
GOLD PRODUCTION
Vecir-s
After an initial rapid build-up in gold production due 
to higher tons milled, there is a decline after 1976 due to 
mining operations shifting to lower grade area, mainly on the 
Main Reef horizon. The increased output for Cases D and E from 
1982 onwards is because of a higher milling rate.
GRAPH 6.39/
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GRAPH 6.39
REVENUE
Revenue for all cases shows a rapid increase in the 
early years due to higher output and rising gold prices for Cases 
B, C, D and E. Cases A, B and C, show a decline after 1976 be­
cause of lower grades. Cases D and E increase to a peak before 
declining for two years and then increase thereafter to reach a 
plateau for the remaining life of the mine. The reason for the
latter increase is the higher milling rate.
GRAPH 6.40/
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GRAPH__6. 40
LEASE AND TAX
Lease and tax payments commence in 1978 for Case A and 
in 1976 for all the other cases. The decline in payments during 
the late 1970's is due to heavy capital expenditure.
GRAPH 6.41/
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GRAPH 6.41
DIVIDENDS
For oil cases there is a rapid increase in amounts 
availi;C>io c shareholders before a combination of a lower grade, 
heavy capital expenditure and the advent of tax payments reduce 
the distributable profits substantially. Thereafter, there is 
an increase in dividends - the increase depending on the gold 
price used and for Cases D and E, a higher milling rate which 
boosts gold production as well.
GRAPH 6.42/
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GRAPH 6.42
SHARE VALUES
The ratio between the share values at an 8% p.a. dis­
count rate is:
Case A 1,00 
B 1,27 
C 1,53 
D 2,07 
E 2,70
The ratios are substantially below average, indicating 
a share value which is insensitive to changes in the gold price. 
This is largely ascribed to the large number of shares in issue.
6 .8/
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6.8 WEST DRIEFONTEIN GOLD MINING COMPANY LIMITED
Production from this great mine commenced in February,
1952 and to December, 1971, had produced 967 110 kilograms of 
gold at an average value of 29,08 grams per ton. During its 
lifetime, the mine had overcome three big disasters:
- In 1962 part of its reduction plant collapsed into a sink­
hole which necessitated the erection of a new plant.
- In 1968, the greater part of the mine was flooded by an in­
rush of water from its No. 4 shaft, and
- in 1972, a fire broke out which was only put out after 
flooding that part of the mine in which the fire was raging.
To-date, the mine has exploited the Carbon Leader Reef 
and the Ventersdorp Contact Reef. Payable, but low grade values 
on the Main Reef have been encountered in the eastern part of the 
mine, but to-date, no stoping has taken place. The mine was one 
of the original uranium producers, but production stopped in 1962.
It has recently erected a new plant and uranium production re­
commenced in 1971.
Future Estimates
Current plant capacity is 230 OOO tons per month and it 
is expected that throughput will be maintained at that level. 
To-date, mining operations have been concentrated in the richer 
western portion of the mine. As the bulk of operations shift 
eastwards and mining commences on the Main Reef, it is expected 
that the present recovery grade of almost 30 grams per ton, will 
progressively decline to about 17 grams per ton for Case A. The 
addition of marginal ore in the other cases will cause a further 
decline in values. Virtually the whole of the area is underlain 
by Main Reef, but because of the high working costs associated 
with this mine, it is not expected that the Main Reef in the western 
section of the mine will be exploited. Costs are estimated at 
R13,20 for 1973. The only remaining large item of expenditure 
on capital account is the sinking of the No. 4 sub-vertical shaft 
in the southeastern part of the mine.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.29/
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TABLE 6,29 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/°z
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 13,20 10,20 A
1974 60 14,00 9,00 B
1975 70 14,85 8,20 C
1976 80 15,70 7,55
1977 90 16,65 7,15
1978 lOO 17,65 6,80 D
1979 H O 18,70 6,55
1980 120 19,85 6,38
1981 130 21,05 6,25
1982 140 22,30 6,15
1983 150 23,65 6,10 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 6,30 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 45 OOO 21,9
B 49 OOO 21,0
C 52 OOO 20,2
D 58 OOO 18,7
E 66 OOO 17,2
Graph 6.43 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 6.43/
- 194 -
GRAPH 6.43
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Based on the foregoing data, annual gold production,
total revenue from gold and uranium, lease and tax payments and
amounts available to shareholders are shown in Tables 6.31 and
6.32 and are illustrated in Graphs 6.44 to 6.47, Lease is de-
210termined according to the formula y = 21 - — —  . Capital ex­
penditure is redeemed at the rate of 2 7 p.a. Share values
at various discount rates and based on 14 082 160 issued shares 
are shown in Graph 6.48.
TABLE 6.31/
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TABLE 6.31
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 81 200 81 200 81 200 81 200 81 200
1974 78 400 78 400 78 400 78 400 78 400
1975 75 600 75 600 75 600 75 600 75 600
1976 70 OOO 67 200 64 400 70 OOO 70 OOO
1977/79 p.a. 70 OOO 67 200 64 400 67 200 67 200
1980/81 p.a. 56 OOO 53 200 50 400 50 400 50 400
1982/84 p.a. 50 400 48 664 48 104 44 800 42 OOO
1985/88 p . a . 50 400 48 664 48 104 39 760 35 196
1989 - 48 664 48 104 39 760 35 196
1990/91 p.a. - _ 48 104 39 760 35 196
1992/93 p.a. - - - 39 760 35 196
1994/96 p.a. - - - - 35 196
REVENUE - R OOO'S
1973 108 279 108 279 108 279 108 279 108 279
1974 106 169 126 496 126 496 126 496 126 496
1975 101 119 120 720 140 322 140 322 140 322
1976 95 179 108 973 121 314 149 628 149 628
1977 95 309 109 103 121 444 161 374 161 374
1978 95 449 109 243 121 584 178 938 178 938
1979 95 589 109 383 121 724 179 078 196 501
1980 77 579 87 743 96 455 135 658 161 794
1981 78 684 88 848 97 560 136 763 175 967
1982 71 839 82 206 93 808 122 658 158 958
1983 72 289 82 656 94 258 123 108 170 298
1984 72 399 82 766 94 368 123 218 170 408
1985/88 p.a. 71 429 81 796 93 398 109 181 142 975
1989 - 81 796 93 398 109 181 142 975
1990/91 p.a. - - 93 398 109 181 142 975
1992/93 p.a. _ - - 109 181 142 975
1994/96 p.a. - - - - 142 975
TABLE 6.32/
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ANNUAL LEASE AND TAX AND DIVIDENDS
- 196 -
Year Case A Case B ■Case C Case D Case E
LEASE AND TAX - R OOO 'S
1973 41 502 41 502 41 502 41 502 41 502
1974 40 372 52 161 52 161 52 105 52 105
1975 37 732 49 071 60 360 60 239 60 239
1976 33 690 41 177 57 653 64 545 64 545
1977 34 082 41 595 48 064 70 562 70 562
1978 34 145 41 659 48 127 80 033 80 033
1979 34 202 41 716 48 184 80 056 90 613
1980 22 224 27 331 31 392 51 221 64 733
1981 22 907 28 014 32 075 51 889 71 628
1982 18 353 23 596 29 571 42 521 57 473
1983 18 627 23 869 29 845 42 786 62 340
1984 19 007 24 269 30 251 43 303 62 979
1985 18 409 23 671 29 653 34 052 44 581
1986 18 406 23 678 29 661 34 061 44 591
1987 18 731 23 673 29 666 34 068 44 599
1988 18 734 24 018 29 670 34 072 44 605
1989 - 24 021 29 664 34 075 44 612
1990/91 3.a. - - 30 028 34 075 44 612
1992/93 3. a . - - - 34 474 44 616
1994 - - _ _ 45 605
1995/96 3. a . - - - - 45 146
DIVIDENDS - R OOO' S
1973 24 156 24 156 24 156 24 156 24 156
1974 23 527 29 675 29 675 29 651 29 651
1975 22 166 28 089 33 993 33 943 33 943
1976 20 089 24 055 27 511 36 282 36 282
1977 20 267 24 248 27 701 39 512 39 512
1978 20 274 24 254 27 708 44 514 44 514
1979 20 287 24 267 27 721 44 512 48 089
1980 14 185 16 942 19 173 29 847 35 746
1981 14 527 17 284 19 515 30 185 39 338
1982 12 206 15 031 18 236 25 418 32 715
1983 12 342 15 167 18 372 25 552 35 347
1984 12 532 15 367 18 576 25 815 35 670
1985 12 211 15 045 18 254 21 088 26 705
1986 12 214 15 038 18 247 21 079 26 694
1987 12 388 15 043 18 241 21 073 26 686
1988 12 385 15 228 18 238 21 068 26 681
1989 - 15 226 18 244 21 065 26 673
1990/91 p.a. - - 18 440 21 065 26 673
1992/93 . a . - - - 21 287 26 670
1994 - - - - 26 681
1995/96 p.a. - - - - 26 969
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GOLD PRODUCTION REVENUE
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Gold production decreases sharply for all cases due to 
mining operations moving into the lower grade areas of the mine. 
The decline is exaggerated by the addition of lower grade ore for 
the cases at higher gold prices.
Revenue for Case A, shows a declining trend in line with 
the fall in gold production. After increasing initially, revenue 
for all the other cases follows the same declining pattern.
GRAPH 6.46/
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LEASE AND TAX DIVIDENDS
GRAPH 6.46 GRAPH 6 ■ 47
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Lease and tax payments and amounts available to share­
holders, follow the same pattern as that followed by revenue.
GRAPH 6.48/
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SHARE VALUES
C&nts, p er Sh ore
The ratio between share values at a discount rate of 8%
p . a . i s :
A 1,,00
B 1,,23
C 1,,43
D 1,,87
E 2,,16
The ratios are below average because the value of the 
additional ore becoming economical to mine is well below the ave­
rage grade of Case A.
6.9/
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6.9 BLYVOORUITZICHT GOLD MINING COMPANY LIMITED
Blyvooruitzicht was the first mine to start production 
on the Carbon Leader Reef. This is the only reef exploited on 
the property and since 1942 until December, 1971, had produced 
702 522 kilograms of gold at an average value of 21,19 grams per 
ton. Some lower grade ore is available in the western portion. 
The mine is a uranium producer.
Future Estimates
Current mill capacity is about 158 000 tons per month 
and this milling rate is maintained for future estimates.
Except for a slight decline during the latter part of the mine's 
life, the recovery grade is likely to remain at about 18 grams 
per ton for Case A. For Cases D and E, provision is made for a 
small amount of additional ore from the lower grade western por­
tion of the mine. The lease area is underlain by Main Reef, but 
no details are known of the values. On indications from ad­
joining mines, the grade is likely to be less than 5 grams per 
ton and it is considered that this reef cannot be economically 
exploited, even at a price of $150 per ounce as used in Case C. 
Costs for 1973 are estimated at R11,00 per ton. Capital ex­
penditure should only be nominal.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.33 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 1 1 ,oo 8,50 A
1974 60 11,65 7,50 B
1975 70 12,35 6,80 C
1976 80 13, lO 6,30
1977 90 13,90 5,95
1978 100 14,70 5,65 D
1979 110 15,60 5,45
1980 120 16,55 5,30
1981 130 17,55 5,20
1982 140 18,60 5,12
1983 150 19,70 5,07 E
Based/
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Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 6.34 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A, B & C 19 OOO 18,5
D 21 OOO 17,4
E 22 OOO 16,3
Graph 6.49 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 6.49 
AVAILABLE TONS
Average- Volufi
........
^  -
fay Limit \
Ions ~ Millions
- 202 -
Based on the foregoing data, annual gold production, 
total revenue from gold and uranium, lease and tax payments and 
amounts available to shareholders are shown in Tables 6,35 and 
6,36.and are illustrated in Graphs 6.50 to 6.53. Lease is de­
termined according to the formula y = 16,3 - ~ ~ f— « Capital 
expenditure is redeemed at the rate of 2 7 p.a. Share values 
at various discount rates and based on 24 OOO OOO issued shares 
are shown in Graph 6.54.
TABLE 6.35 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 36 lOO 36 lOO 36 lOO 36 lOO 36 lOO
1974/77 p.a. 36 lOO 36 100 36 100 34 200 34 200
1978 35 150 35 150 35 150 33 250 32 300
1979 34 200 34 200 34 200 31 540 31 350
1980/81 p.a. 34 200 34 200 34 200 31 540 26 980
1982 33 250 33 250 33 250 31 540 26 980
1983 - - - 31 540 26 980
1984 - - - - 26 980
REVENUE - R OOO'S
1973 50 570 50 570 50 570 50 570 50 570
1974 49 510 58 871 58 871 55 915 55 915
1975 49 630 58 991 68 351 64 902 64 902
1976 47 580 56 940 66 301 71 720 71 720
1977 47 580 56 940 66 301 80 587 80 587
1978 48 229 57 343 66 456 88 871 86 408
1979 47 077 55 945 64 812 84 518 92 153
1980 47 157 56 025 64 892 84 598 86 765
1981 47 437 56 305 65 172 84 878 94 041
1982 46 526 55 147 63 768 85 198 lOl 356
1983 - - _ 85 198 108 352
1984 - - - - 108 352
TABLE 6.36/
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TABLE 6.36 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 16 710 16 710 16 710 16 710 16 710
1974 16 110 22 132 22 132 19 331 19 331
1975 16 388 22 412 28 435 24 372 24 372
1976 15 141 21 164 27 188 27 814 27 814
1977 15 139 21 162 27 187 32 431 32 431
1978 15 461 21 326 27 192 36 560 34 943
1979 14 708 20 415 26 123 33 743 37 409
1980 14 743 20 450 26 158 33 782 32 646
1981 15 036 20 743 26 450 33 938 35 991
1982 14 433 19 981 25 531 34 300 39 209
1983 - - - 34 301 42 475
1984 - - - - 42 475
DIVIDENDS - R OOO' S
1973 11 091 11 091 11 091 11 091 11 091
1974 io 690 14 028 14 028 12 569 12 569
1975 8 812 14 149 17 485 13 430 13 430
1976 IO 089 13 426 16 762 17 411 17 411
1977 10 072 13 408 16 744 20 066 20 066
1978 IO 248 13 497 16 744 22 466 21 571
1979 9 824 12 984 16 144 20 899 23 060
1980 9 845 13 005 16 164 20 916 20 555
1981 10 006 13 167 16 327 21 006 22 545
1982 9 672 12 745 15 817 21 207 24 487
1983 - _ _ 21 206 26 447
1984 - - - - 26 447
GRAPH 6.50/
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GRAPH 6.50
GOLD PRODUCTION
GRAPH 6.51 
REVENUE
Years Year
In all cases, annual gold production shows a declining
trend.
The effect of higher gold prices on revenue is clearly 
illustrated in the above graph.
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DIVIDENDS
Year
Lease and tax payments and amounts available to share­
holders increase initially before showing a slight declining trend 
for the cases at higher gold prices - for Case A, the amounts show 
a gradual decrease.
GRAPH 6.54/
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SHARE VALUES
Cenis per Share.
The ratio between the share values at an 8% p.a. dis­
count rate is:
A 1,,00
B 1,,31
C 1,,52
D 1,,85
E 2 ,08
The ratios for Cases B, C and D are average, but for 
Case E, it is below average because of the short life, i.e. the 
effect of a gold price of $150 per ounce is not felt for any 
length of time.
6 .10/
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6.iO DOORNFONTEIN GOLD MINING COMPANY LIMITED
The company commenced production in November, 1953 and 
until December, 1971, had produced 324 611 kilograms of gold at 
an average value of 15,34 grams per ton. Only the Carbon Leader 
Reef has been exploited so far, but the lease area is also under­
lain by the Main Reef. The mine produced uranium from 1956 to 
1962, utilising a joint plant with West Driefontein. However,, 
at current indicated uranium prices, it is not likely that the 
mine will recommence uranium production.
Future Estimates
The present mill capacity of 118 OOO tons per month is 
retained for all exercises. The mine is short of hoisting cap­
acity. The exploitation of the Main Reef does not appear fea­
sible after taking cognisance of the likely grade of less than 5 
grams per ton, of the cost of plant extensions and of the pro­
vision of additional hoisting facilities. Cost for 1973 are est­
imated to be Rll,60 per ton. Provision is made for additional 
operating expenditure on shafts and refrigeration. It is assumed 
that the area to the south of the lease area underlain by the 
Carbon Leader will be exploited by Doornfontein down to a depth of 
about 4 OOO meters. For Cases D and E, indicated lower grade ore 
in the western part of the mine is also assumed to be mined, . 
Provision is made for expenditure on capital account for the ex­
ploitation of the deeper areas as well as for refrigeration.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.37/
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TABLE 6.37 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/°z
Working Costs 
R/ ton
Pay Limit 
g/t
Case A D E A D E
1973 50 11,60 11,60 11,60 8,95 8,95 8,95
1974 60 11,60 12,30 12,30 8,95 7,90 7,90
1975 70 11,60 13,00 13,00 8,95 7,15 7,15
1976 80 11,60 13,80 13,80 8,95 6,65 6,65
1977 90 11,60 14,65 14,65 8,95 6,25 6,25
1978 100 11,60 15,50 15,50 8,95 6,00 6,00
1979 llO 11,60 15,50 16,45 8,95 6,00 5,57
1980 120 11,60 15,50 17,45 8,95 6,00 5,60
1981 130 11,60 15,50 18,50 8,95 6,00 5,50
1982 140 12,00 16,00 20,10 9,25 6,15 5,50
1983/85 150 12,00 16,00 21,30 9,25 6,15 5,50
1986/90 150 12,20 16,20 21,50 9,40 6,25 5,55
1991/09 150 12,40 16,40 21,70 9,55 6,35 5,60
For Cases B and C, working costs are respectively, 6% 
and 12% higher than for Case A, with a consequent effect on the 
pay limits.
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade,
TABLE 6,38 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 41 OOO 13,2
B 43 500 12,9
C 45 000 12,7
D 49 OOO 12,4
E- 52 000 12,1
Graph/
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Graph 6,55 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 6.55 
AVAILABLE TONS
Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are shown in Tables 6.39 and 6.40 and are illustrated in 
Graphs 6.56 to 6.59. Lease is determined according to the for­
mula y = 25 - , Share values at various discount rates andx
based on 9 828 OOO issued shares are shown in Graph 6.60.
TABLE 6.39/
TABLE 6.39 
ANNUAL GOLD PRODUCTION AND REVENUE
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Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973/74 p.a. 20 518 20 518 20 518 20 518 20 518
1975/79 p.a. 20 376 19 810 19 810 19 810 19 810
1980/83 p.a. 19 527 19 386 19 386 19 102 19 102
1984/93 p.a. 19 102 17 404 17 022 18 395 17 688
1994/01 p.a. 19 102 17 404 17 022 15 282 14 999
2002/03 p.a. - 17 404 17 022 15 282 14 999
2004 - _ 17 022 15 282 14 999
2005/07 p.a. - _ - 15 282 14 999
2008/09 p.a. - - - - 14 999
REVENUE - R OOO'S
1973 26 599 26 599 26 599 26 599 26 599
1974 26 599 31 919 31 919 31 919 31 919
1975 26 416 30 818 35 955 35 955 35 955
1976 26 416 30 818 35 955 41 091 41 091
1977 26 416 30 818 35 955 46 227 46 227
1978 26 416 30 818 35 955 51 364 51 364
1979 26 416 30 818 35 955 51 364 56 500
1980 25 315 30 158 35 184 49 529 59 435
1981 25 315 30 158 35 184 49 529 64 388
1982 25 315 30 158 35 184 49 529 69 341
1983 25 315 30 158 35 184 49 529 74 294
1984/93 p.a. 24 765 27 076 30 895 47 695 68 791
1994/01 p.a. 24 765 27 076 30 895 39 624 58 335
2002/03 p.a. - 27 076 30 895 39 624 58 335
2004 - _ 30 895 39 624 58 335
2005/07 p.a. - _ - 39 624 58 335
2008/09 p.a. - - - - 58 335
TABLE 6.40/
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TABLE 6,40 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO 'S
1973 5 273 5 273 5 273 5 273 5 273
1974 5 490 8 349 8 349 8 349 8 349
1975 3 552 5 685 8 316 8 389 8 389
1976 3 552 5 685 8 316 11 063 11 063
1977 3 190 5 323 7 882 13 361 13 361
1978 3 190 5 323 7 882 15 984 15 984
1979 3 915 6 047 8 679 16 166 18 325
1980 3 166 5 598 8 153 14 918 19 297
1981 3 166 5 598 8 153 14 918 21 591
1982 3 845 6 349 8 979 15 857 24 758
1983 3 845 6 349 8 979 15 857 26 898
1984/85 p.a. 4 196 5 029 6 888 15 575 24 330
1986/90 p.a. 3 991 4 824 6 684 15 369 24 126
1991/93 p.a. 3 786 4 620 6 479 15' 164 23 921
1994/99 p.a. 3 786 4 620 6 479 9 674 16 808
2000/01 p.a. 4 148 4 620 6 479 9 674 16 808
2002 - 5 004 6 479 9 674 16 808
2003 - 5 004 6 885 9 674 16 808
2004 - - 6 885 9 674 16 808
2005 - _ _ 9 674 16 808
2006/07 p.a. - _ - io 160 IO 160
2008/09 p.a. - - - - 17 461
DIVIDENDS - R OOO* S
1973 3 613 3 613 3 613 3 613 3 613
1974 3 695 5 106 5 106 5 106 5 106
1975 2 949 4 029 5 343 5 370 5 370
1976 2 949 4 029 5 343 6 700 6 700
1977 2 812 3 891 5 178 7 887 7 887
1978 2 812 3 891 5 178 9 197 9 197
1979 3 087 4 166 5 480 9 266 IO 399
1980 2 735 3 955 5 234 8 679 IO 947
1981 2 735 3 955 5 234 8 679 12 120
1982 2 990 4 238 5 544 9 032 13 622
1983 2 990 4 238 5 544 9 032 14 736
1984/85 p.a. 3 089 3 546 4 486 8 811 13 421
1986/90 p.a. 3 on 3 468 4 407 8 733 13 343
1991/93 p.a. 2 933 3 390 4 329 8 654 13 265
1994/99 p.a. 2 933 3 390 4 329 6 073 9 921
2000/01 p.a. 3 070 3 390 4 329 6 073 9 921
2002 - 3 535 4 329 6 073 9 921
2003 - 3 535 4 483 6 073 9 921
2004 - - 4 483 6 073 9 921
2005 _ - 6 073 9 921
2006/07 p.a. - _ - 6 257 9 921
2008/09 p.a. - - - - 10 168
GRAPH 6,56/
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With higher gold prices, annual gold production de­
creases progressivelyf although the life of the mine is length­
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REVENUE
Ve«rs
For Case A, annual revenue shows a gradual declining 
trend. After an initial increase, revenue for the other cases 
decline as well. The sharp drop in revenue for Cases D and E 
in 1994 is due to the inclusion of low grade ore from the western 
section of the mine.
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LEASE AND TAX
The variations in lease and tax payments during the 
first ten years is due to fluctuations in capital expenditure, 
combined with changes in grade.
GRAPH 6.59/
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DIVIDENDS
Tears
The same comments as given under the graphs for revenue 
and lease and tax apply to the graph for dividends.
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GRAPH 6.60
SHARE VALUES
The ratio between share values at an 8% p,a. discount
rate is:
A 1,,00
B 1 , 30
C 1,,66
D 2;,51
E 3 , 36
The ratios can be regarded as typical for a medium grade 
proposition with a long life and a reasonable number of shares in 
issue.
6 . 11/
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6.11 WESTERN DEEP LEVELS LIMITED
This proposition can be regarded as virtually two mines, 
one superimposed on the other. Production commenced on the up­
per Ventersdorp Contact Reef in 1962, and in 1965, mining started 
on the lower but much richer Carbon Leader Reef, Until December, 
1971, the mine has produced 438 802 kilograms of gold at an 
average value of 16,86 grams per ton. At present about 18% of 
the ore is obtained from the Ventersdorp Contact Reef and the re­
mainder from the Carbon Leader. Mining is planned to extend to 
4 000 meters below surface and sinking of the tertiary shaft 
systems is in progress. The mine recently commenced uranium pro­
duction »
Future Estimates
The present milling capacity of 275 OOO is assumed to be 
maintained over the remaining life of the mine. Apart from the 
Carbon Leader, there are vast reserves of lower grade Ventersdorp 
Contact Reef. For Case A, it is assumed that mining on the 
latter reef will continue for as long as the Carbon Leader Reef 
is exploited at the prevailing mining ratios. These ratios are 
maintained for Cases B, C, D and E, but mining of the Ventersdorp 
Contact Reef is assumed to continue once the Carbon Leader re­
serves are depleted. Costs for 1973 are estimated at R9,80 per 
ton. In the estimate of future costs, provision is made for ad­
ditional operating expenses associated with shafts and re­
frigeration and for the mining at increasing depths. There 
should be a certain amount of saving once operations switch to 
the upper and higher stoping width Ventersdorp Contact Reef, 
Capital expenditure on shafts and refrigeration are likely to re­
main high for many years.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.41/
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TABLE 6,41 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case A D E A D E
1973 50 9,80 9,30 9,80 7,55 7,55 7,55
1974 60 9,80 10,40 10,40 7,55 6,70 6,70
1975 70 9,80 11,00 11,00 7,55 6,05 6,05
1976 80 10,00 11,90 11,90 7,70 5,75 5,75
1977 90 10,30 13,00 13,00 7,95 5,55 5,55
1978 100 10,50 14,05 14,05 8,10 5,40 5,40
1979 no 10,50 14,05 14,90 8,10 5,40 5,25
1980 120 10,50 14,05 15,80 8, IO 5,40 5, IO
1981 130 10,70 14,30 17,00 8,25 5,50 5,05
1982 140 11,00 14,60 18,45 8,50 5,65 5 ,05
1983 150 11,00 14,60 19,55 8,50 5,65 5,05
1984/90 150 11,00 14,60 19,55 8,50 5,65 5,05
1991/02 150 11, 50 .15,20 20,35 8,85 5,85 5,25
2003/14 150 - 14,20 19,30 - 5,50 4,95
For Cases B and C, working costs are respectively, 6% 
and 12% higher than for Case A, with a consequent effect on the 
pay limits.
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade»
TABLE 6,42 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 96 OOO 17,9
B 104 OOO 17,3
C 112 OOO 16,7
D 125 OOO 15,8
E 135 OOO 15,1
Graph/
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Graph 6,61 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 6.61 
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Based on the foregoing data, annual gold production, gold 
and uranium revenue, lease and tax pbyments and amounts available 
to shareholders are shown in Tables 6,43 and 6.44 and are ill­
ustrated in Graphs 6,62 to 6,65, Lease is determined according
90 ■to the formula y = 15 - —  . Share values at various discount J x
rates 'based on 25 OOO OOO issued shares are shown in Graph 6.66,
TABLE 6.43/
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TABLE 6,43
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973/80 p.a. 59 385 59 385 59 385 59 385 59 385
1981/90 p.a. 57 780 57 780 57 780 57 780 57 780
1991/02 p.a. 56 175 54 570 54 249 51 360 51 360
2003/04 p.a. _ 34 668 34 475 44 940 44 940
2005 _ 34 475 44 940 44 940
2006/07 p.a, _ _ 34 475 28 890 25 680
2008/11 p.a. _ _ 28 890 25 680
2012/14 p.a. - _ _ _ 25 680
REVENUE - R OOO'S
1973 76 987 76 987 76 987 76 987 76 987
1974 76 987 92 385 92 385 92 385 92 385
1975 76 987 92 385 107 782 107 782 107 782
1976 76 987 92 385 107 782 123 180 123 180
1977 79 337 94 735 110 132 140 927 140 927
1978 79 427 94 825 no 222 156 415 156 415
1979 79 517 94 915 liO 312 156 505 171 902
1980 79 607 95 005 n o 402 156 595 187 390
1981 77 617 92 598 107 579 152 523 197 467
1982 80 877 95 859 n o 840 155 783 215 709
1983 81 477 96 458 i n 439 156 383 231 290
1984/86 p.a. 82 127 97 108 112 089 157 033 231 940
1987/90 p.a, 78 527 93 508 108 489 153 433 228 340
1991/02 p.a. 76 446 88 514 102 081 136 787 203 371
2003/04 p.a. 53 933 62 572 116 521 174 782
2005 „ „ 62 572 116 521 174 782
2006/07 p.a, - _ 62 572 74 907 99 876
2008/11 p.a. - - 74 907 99 876
2012/14 p.a. - _ - 99 876
TABLE 6.44/
TABLE 6,44 
ANNUAL LEASE AND TAX AND DIVIDENDS
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Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 19 478 19 478 19 478 19 478 19 478
1974 21 627 29 879 29 879 29 879 29 879
1975 22 343 30 595 39 105 38 847 38 847
1976 22 618 29 841 38 168 47 297 47 297
1977 23 448 31 331 39 699 56 013 56 013
1978 23 762 32 157 40 492 64 287 64 287
1979 25 228 33 695 42 039 66 224 74 140
1980 25 262 33 728 42 073 66 254 81 905
1981 23 871 32 546 40 641 63 5.16 86 093
1982 25 207 33 44.1 41 536 64 834 94 398
1983 25 565 33 799 41 984 65 186 101 777
1884/86 p.a. 25 938 34 172 42 266 65 555 102 144
1987/90 p.a. 23 663 31 898 39 993 63 291 99 880
1991/98 p.a. 21 937 28 327 35 514 52 199 83 302
1999/00 p.a. 21 937 28 327 35 514 50 766 81 368
2001/02 p.a. 23 Oil 28 327 35 514 52 199 83 302
2003/04 p.a. - 10 338 13 200 42 448 68 293
2005 _ _ 13 200 42 448 68 293
2006/07 p.a. _ _ 14 369 15 607 19 997
2008/09 p.a. - _ 15 607 19 997
2010/11 p.a. _ _ - 17 038 19 997
2012 - _ - 19 997
2013/14 p.a. - - - - 21 910
DIVIDENDS - R OOO* S
1973 13 931 13 931 13 931 13 931 13 931
1974 14 783 19 622 19 622 19 502 19 502
1975 15 067 19 906 24 367 24 506 24 506
1976 15 149 19 513 23 936 29 264 29 264
1977 15 626 20 292 24 775 34 284 34 284
1978 15 731 20 627 25 142 38 957 38 957
1979 16 319 21 224 25 850 39 731 44 283
1980 16 340 21 265 25 871 39 750 48 777
1981 15 563 20 556 25 045 38 225 51 275
1982 16 370 21 161 25 651 39 023 56 176
1983 16 569 21 360 25 850 39 221 60 498
1984/85 p.a. 16 779 21 570 26 060 39 428 60 705
1986 16 899 21 570 26 060 39 548 60 825
1987/90 p.a. 15 643 20 314 24 803 38 296 59 574
1991/98 p.a. 14 684 18 335 22 369 32 166 50 416
1999/00 p.a. 14 684 18 335 22 369 31 599 49 649
2001/02 p.a. 15 H O 18 335 22 369 32 166 50 416
2003/04 p.a. 7 964 9 794 26 491 41 836
2005 - _ 9 794 26 491 41 836
2006/07 p.a. _ IO 325 11 719 15 246
2008/09 p.a. - _ - 11 719 15 246
2010/11 p.a. _ _ - 12 286 15 246
2012 _ . . - - 15 246
2013/14 p.a. - _ - - 16 012
GRAPH 6.62/
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Stoping operations are conducted on the longwall system, 
so that there is not likely to be any change in grade during the 
earlier years at higher gold prices. The sharp drop in annual 
production after the turn of the century is due to the shift of 
operation to the low-grade Ventersdorp Contact Reef,
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For C ase A, revenue remains at a fairly constant level 
throughout the life of the mine. For the other cases, after an 
initial rise, revenue levels off until 1990 before the addition 
of lower grade ore reduces the annual revenue.
GRAPH 6.64/
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GRAPH 6.54 
LEASE AND TAX
Years
Initially lease and tax payments rise gradually for Case 
A despite revenue remaining fairly constant over this period.
The reason being that the heavy capital expenditure programme is 
gradually reduced. After an initial sharp rise, lease and tax 
payments for the other cases follow the same pattern except for 
the later years, when the shift of mining operation to the low 
grade Ventersdorp Contact Reef results in much lower revenue.
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GRAPH 6.65 
DIVIDENDS
Years
The same comments made for lease and tax under graph 
6.64 apply to the amounts available to shareholders.
GRAPH 6.66/
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GRAPH 6.66
SHARE VALUES
The ratio between share values at an 8% p.a. discount
rate is:
A 1,,oo
B 1,,30
C 1,,53
D 2,, 16
E 2,.85
The ratios can be considered as typical for a high-grade, 
long-life mine.
6 .12/
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6.12 DEFUNCT MINES
There are no mines in the Far West Rand that have ceased 
p r o d u c t i o n .
6.13 NEW MINE - DEELKRAAL
The area is situated to the southwest of Western Deep 
Levels and to the south of the Doornfontein mine. The farms are 
underlain by various reefs but only the Ventersdorp Contact Reef 
has been considered as forming a viable proposition. It is a s ­
sumed that the Carbon Leader will be worked as an in-depth e x ­
tension of Doornfontein.
Values obtained from boreholes show erractic d i s ­
tribution. For Case A, it is estimated that there is sufficient 
ore to justify a milling rate of 200 0 0 0  tons per month for 20 
years. For the other cases, additional marginal ore should b e ­
come economical to mine. The mine will be a deep level pr o ­
position so that costs, both working and capital, will be high. 
Working costs are estimated to be of the order of R11,00 per ton 
milled for Case A  and capital expenditure to the stage when full 
production is reached, R80 million. Production should commence 
during 1978. No provision is made for uranium production, •
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.45 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$ / oz
Working Costs 
R/ton
Pay Limit 
g/1
Case
1973 50 11,00 8,50 A
1974 60 11,65 7,50 B
1975 70 12,45 6,85 C
1976 80 13,10 6,30
1977 90 13,90 5,95
1978 lOO 14,70 5,65 D
1979 H O 15,60 5,45
1980 120 16,50 5,30
1981 130 17,50 5,20
1982 140 18,60 5,12
1983 150 19,70 5,07 E
Based/
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Based on the aforementioned pay limits, it is estimated 
that the following tonnages will be available at the indicated 
average grade.
TABLE 6,46
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 48 OO O 13,5
B 50 OO O 13,4
C 53 OO O 13,1
D 55 OO O 12,7
E 60 OO O 12,0
Graph 6.67 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
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Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are shown in Tables 6.47 and 6.48,and are illustrated in
i  ?o
Graphs 6.68 to 6.71. A  lease formula of y = 15 - ---  and a tax
480 ^
formula of y = 60 - ■ ■■ was assumed. Relative rates of return
on capital are shown in Graph 6,72.
TABLE 6.47
A NNUAL GOLD PRODUCTION AND REVENUE
Year Case A
r .. .....
Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973/77 p.a.
1978 5 400 5 360 5 240 5 0 8 0 4 800
1979 12 150 12 060 11 790 11 430 lO 800
1980 24 300 24 120 23 580 22 860 21 600
1981/83 p.a. 29 160 28 944 28 296 27 432 25 920
1984/99 p.a. 32 400 32 160 31 440 30 480 28 800
2000 - 32 160 31 440 30 480 28 800
2001 - - 31 440 30 480 28 800
2002 _ _ _ 30 480 28 800
2003/04 p.a, - - - - 28 800
REVENUE - R OOO'S
1973/77 p.a. _ _ _ _
1978 7 001 8 339 9 510 13 172 12 446
1979 15 751 18 762 21 399 29 636 30 803
1980 31 503 37 523 42 797 59 272 67 206
1981 37 803 45 028 51 357 71 126 87 368
1982 37 803 45 028 51 357 71 126 94 088
1983 37 803 45 028 51 357 71 126 lOO 809
1984/99 p.a. 42 004 50 031 57 063 79 029 112 O l O
2000 - 50 031 57 063 79 029 112 OlO
2001 - - 57 063 79 029 112 Ol O
2002 _ _ _ 79 029 112 OlO
2003/04 p.a. - - - - 112 01 0
TABLE 6,48/
TABLE 6.48 
A NNUAL LEASE AN D  TAX AND DIVIDENDS
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Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OO O S
1973/81 p.a. _ _ _
1982 - - - 609 9 674
1983 - - - 16 680 33 320
1984 - - 996 24 846 37 095
1985 - 693 7 991 24 846 37 095
1986 - 2 662 15 109 24 846 37 095
1987 - 12 OlO 15 109 24 846 37 095
1988 912 12 010 15 109 24 846 37 095
1989 1 485 12 Ol O 15 109 24 846 37 095
1990 3 124 12 OlO 15 109 24 846 37 095
1991 7 825 12 OlO 15 109 24 846 37 095
1992/97 p.a. 8 142 12 245 15 359 25 086 37 416
1998 8 287 12 245 15 359 25 086 37 416
1999 8 287 12 398 15 359 25 086 37 416
2000 - 12 398 15 520 25 086 37 416
2001 - - 15 520 25 332 37 416
2002 - _ - 25 332 37 416
2003/04 p.a. - - - - 37 746
DIVIDENDS - R O O O 1S
1973 -8 OOO -8 OO O -8 OO O -8 OOO -8 O O O
1974 -8 OOO -8 500 -8 500 -8 500 -8 500
1975 -io OOO -IO 600 -11 200 -11 200 -11 200
1976 -18 OOO -19 10O -20 200 -21 400 -21 400
1977 -18 OOO -19 lOO -20 200 -22 700 -22 700
1978 -6 399 -5 821 -5 570 -4 708 -5 434
1979 851 2 977 4 594 9 706 9 663
1980 7 703 12 353 15 987 27 462 31 506
1981 12 043 17 764 22 265 36 674 46 368
1982 13 543 19 334 23 905 38 096 43 388
1983 13 543 19 334 23 905 22 024 24 037
1984 15 104 21 541 25 627 18 233 26 736
1985 15 104 20 848 18 631 18 233 26 736
1986 15 104 18 879 11 513 18 233 26 736
1987 15 104 9 531 11 513 18 233 26 736
1988 14 192 9 531 11 513 18 233 26 736
1989 13 619 9 531 11 513 18 233 26 736
1990 11 980 9 531 11 513 18 233 26 736
1991 7 179 9 531 11 513 18 233 26 736
1992/97 p.a. 7 262 9 617 11 604 18 324 26 858
1998 7 317 9 617 11 604 18 324 26 858
1999 7 317 9 673 11 604 18 324 26 858
2000 - 9 673 11 663 18 324 26 858
2001 - - 11 663 18 418 26 858
2002 _ _ _ 18 418 26 858
2003/04 p.a. - - - - 26 984
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GRAPH 6.68 
GOLD PRODUCTION
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Gold production rapidly increases from commencement in 
1978 to a peak in 1984 and remains constant thereafter for all 
c a s e s .
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GRAPH 6.69 
REVENUE
Years
Revenue for all cases levels off once peak production 
is reached in 1984.
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GRAPH 6.70 
LEASE AND TAX
Lease and tax payments commence in 1988, 1985, 1984 and 
1982 for Case A, B, C, D and E, respectively.
GRAPH 6.71/
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The negative cash flow during the initial period is due to pr e ­
production capital expenditure. Once production commences, the 
amounts available to shareholders builds up rapidly, but shows a 
decline once lease and tax payments commence.
GRAPH 6.72/
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The rate of return on capital invested for the various 
cases are:
A io,, 9%
B 13,,5%
C 14,,7%
D 19,,2%
E 22,,6%
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6 '14 NEW MINE - AREA SOUTH OF ELSBURG
This area lies to the south of and adjoins the Elsburg 
mine. The same sequence of the Elsburg Reefs occur and on
limited borehole information, values could be of the same order
as that indicated by boreholes in the Elsburg lease area.
Assuming therefore, that the same circumstances will 
apply as for Elsburg, but allowing for mining at greater depth, 
it would appear that a viable mine could be established for gold 
prices as used for Cases D and E. It is assumed that:
- the milling rate will be 150 O O O  tons per month,
- the average grades will be as determined in Table 6.50,
- working costs will be some 20% higher than for Elsburg and
to amount to R12,20 in terms of 1972 costs.
- capital expenditure will amount to R80 million in terms of
1972 costs to bring the mine to full production, and
- production will commence in 1983.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.49 
DETERMINATION OF  PAY LIMITS
Year Gold Price 
#/oz
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 12,20 9,40 A*
1974 60 12,95 8,30 B*
1975 70 13,70 7,55 C*
1982 lOO 16,30 6,30 D
1983 150 21,85 5,60 E
* Not economical.
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 6.50/
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TABLE 6.50
O R E  POTENTIAL
Case Tons - OOO'S Grade - g/t
A 33 OOO 8,50
D 60 OO O 7,15
E 69 OOO 6,80
The estimated tonnages available at various pay limits
as well as the average grade of ore mineable at these limits are
the same as for Elsburg and are shown in Graph 6,13.
Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are shown in Table 6.51 and are illustrated in Graphs
1206.73 and 6,74. A  lease formula of y = 12.5 - ---- and a tax for-
480 ^mula of y = 60 - — —  was assumed. Relative rates of return are
shown in Graph 6.75.
TABLE 6.51
ANNUAL GOLD PRODUCTION. REVENUE. LEASE AND TAX AND DIVIDENDS
Year Case D Case E Case D Case E
GOLD PRODUCTION-KG REVENUE - R OOO'S
1973/82 p.a. _ _ _
1983 4 290 4 080 11 123 15 868
1984 8 580 8 160 22 246 31 736
1985/16 p.a. 12 870 12 240 33 370 47 604
2017/21 p.a. - 12 240 - 47 604
LEASE & TAX-R OOO'S DIVIDENDS - R  OOO'S
1973/77 p.a. _ _
1978 - - -10 700 -11 300
1979 .. - -10 700 -12 COO
1980 - - -13 300 -14 900
1981 - - -24 OO O -30 300
1982 - - -24 000 -32 lOO
1983 - - -IO 657 -12 242
1984 - - -4 014 -1 584
1985 - - -1 320 2 274
1986 _ _ 1 330 5 074
1987/96 p.a. _ - 3 360 7 374
1997/14 p.a. - - 3 690 7 819
2015/16 p.a. - - 4 030 7 819
2017/19 p.a. _ _ - 7 819
2020/21 p.a. - - - 8 274
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GRAPH 6.73 
GOLD PRODUCTION AND REVENUE
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Revenue from gold production is relative to tons milled, 
grade and gold price assumed for the two cases.
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The negative cash flow during the pre-production period 
is because of the heavy capital expenditure required to establish 
the mine.
No lease or tax is payable over the life of the mine 
even at a price of a $150 per ounce.
GRAPH 6.75/
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RATES O F  RETURN
G o ld  Pr i c e  -  S / o
From the above calculations, it would appear that the 
rates of return are inadequate, but exploitation of this area is 
assumed to take place despite these low rates. History has 
shown (refer Freddies and Free State Saaiplaas) that ventures 
are begun and subsequently prove to be unviable.
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6.15 NEW MINE - AREA NORTH OF  PANVLAKTE
The Cooke section of the Randfontein mine is being est­
ablished on the Middle Elsburg series. From geological indi­
cations, this reef extends to the north and south of that mine. 
The area to the north is considered to be more promising and it 
is assumed that a viable gold and uranium mine could be est­
ablished in this section with prices as assumed for Cases D and 
E. Further drilling would be required to prove this area, but 
for the purposes of this study, it is assumed that values similar 
to that of the Cooke section of the Randfontein mine will be ob­
tained.
The mine will be relatively shallow and working costs 
should be of the same order as those used for the Cooke section, 
except that provision is made for the working of more disturbed 
ground. Capital expenture is however, likely to be considerably 
higher, due to the necessity of providing its own surface facil­
ities - it is estimated that R5 0  million in terms of 1972 costs 
will be required to bring the mine to full production capacity.
It is further assumed that uranium will be treated in the West 
Rand Consolidated plant. Total output is taken as being 120 OOQ 
tons per month and production is assumed to commence in 1980.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 6.52 
DETERMINATION OF  PAY.LIMITS
Year Gold Price 
$ / oz
W orking Costs 
R/ton
Pay Limit 
g/1
Case
1973 50 9,50 7,30 A*
1974 60 10, lO 6,50 B*
1975 70 10,70 5,90 C*
1978 100 12,70 4,90 D
1980 120 14,30 4,60
1981 130 15,15 4,50
1982 140 16,05 4,42 E
1983 150 17,00 4,37
* Uneconomical.
Based/
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Based on the aforementioned pay limits, it is estimated 
that the following tonnages will be available at t h e 'indicated 
average grade.
TABLE 6.53 
O R E  POTENTIAL
Case Tons - O O O ’S
Grade
Gold - g/t Uranium - kg/t
A* 18 OOO 8,8 0,43
D 28 OOO 7,4 0,35
E 35 OOO 6,8 0,35
* Not economical
Graph 6.76 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 5.76
A V A ILABLE TONS
Based/
- 239 -
Based on the foregoing data, annual gold production, re­
venue from gold and uranium, lease and tax payments and amounts 
available to shareholders are shown in Table 6.54 and are illu­
strated in Graphs 6.77 to 6.79. Lease was determined according
to the formula y = 12,5 - and tax on the formula y = 60 - .J x J x
Relative rates of return are shown in Graph 6.80.
TABLE 6.54
A NNUAL GOLD PRODUCTION, TOTAL REVENUE, LEASE AND TAX AND DIVIDENDS
Year Case D Case E Case D Case E
GOLD P R O DUCTION—KG . REVENUE R OOO'S
1973/79 p.a. _ _ _ _
1980 4 440 4 080 11 512 12 694
1981 8 880 8 160 23 024 27 505
1982 lO 656 9 792 36 629 44 544
1983/99 p.a. lO 656 9 792 36 629 47 083
2000/04 p.a. - 9 792 - 47 083
LEASE & TAX-R OOO'S DIVIDENDS - R OOO'S
1973/75 p.a. _ _ _ _
1976 - - -6 OOO -6 OOO
1977 - - -13 900 -13 900
1978 - - -14 700 -14 700
1979 _ - -12 OOO -12 700
1980 - - -6 808 -7 886
1981 - - -216 -175
1982 _ - 13 591 16 182
1983/85 p.a. - - 13 591 17 153
1986 - 391 13 591 16 763
1987 67 3 058 13 524 14 095
1988 1 344 8 933 12 247 8 220
1989 5 742 8 933 7 849 8 220
1990/97 p.a. 8 063 lO 237 6 829 8 717
1998/99 p.a. 8 569 lO 237 7 022 8 717
2000/02 p.a. - lO 237 - 8 717
2003/04 p.a. - lO 888 - 8 965
GRAPH 6.77/
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GRAPH 6.77 
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Gold production commences in 1980 and revenue is re­
lative to gold production after taking cognisance of the price 
used and the recovery grade.
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Lease and tax payments commence in 1988 and 1986 for 
Cases D and E, respectively.
Due to heavy pre-production capital expenditure, the 
initial cash flow is negative. The amounts available to share­
holders increase rapidly until peak production is reached in 
1982, The decline in dividends in the late 1980's is due to 
the commencement of lease and tax payments.
GRAPH 6.80/
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The rate of return on capital invested is 13,3% fo.- 
Case D and 15,1% for Case E.
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6 . 16 OT H E R  NEW MINES
Within the Far West Rand there are various other areas 
underlain by gold bearing reefs. After investigations, these 
were not brought into calculations of future gold production be­
cause of various reasons.
The area to the south of the Cooke section of Randfon- 
tein and extending to the west of Western Areas and Elsburg is 
underlain by the middle Elsburg reefs. From borehole infor­
mation, however, gold values are low and are unlikely to average 
more than 3,5 grams per ton and 0,4 kg/ton for uranium. Iso­
lated areas may reveal enrichment, but the tonnages obtainable 
from these areas do not justify the establishment of a new mine. 
Should higher uranium prices than those used, prevail, the pro­
position may become attractive.
It is likely that the good values obtained from the 
Carbon Leader and, to a certain extent, the Ventersdorp Contact 
Reef, will extend in depth below the fco;:rdaries of present lease 
areas. However, due to the very high capital expenditure re­
quired to exploit ore at that depth and the associated technical 
problems, no provision is made in this study for any gold pro­
duction beyond 4 O O O  meters in depth. At some future stage, ore 
could possibly become available to the existing mines.
Boreholes drilled in the area west and southwest of 
Doornfontein disclosed low values which do not justify the 
opening up of a new mine even at $150 per ounce,
6.17 SUMMARY
A summary of total annual gold production and revenue, 
lease and tax payments and amounts available to shareholders from 
the Far West Rand area are given in Tables 6.55 to 6.58. Gold 
production for the various cases is illustrated in Graph 6.81,
TABLE 6.55/
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TABLE 6.5f
SUMMARY O F  GOLD PRODUCTION FOR THE FAR WEST RAND
- KILOGRAMS -
Year Case A Case B Case C Case D Case E
1973 308 136 308 136 308 136 308 456 308 456
1974 315 542 314 458 314 458 312 828 312 828
1975 334 605 331 860 331 272 329 696 329 696
1976 338 449 332 832 328 532 334 656 334 656
1977 336 161 330 544 325 836 330 265 330 265
1978 337 913 330 813 325 843 334 074 332 843
1979 341 155 332 570 326 730 336 002 334 216
1980 343 706 333 473 326 797 335 162 327 087
1981 346 961 336 692 329 908 341 153 331 817
1982 328 501 329 856 325 312 341 822 327 825
1983 295 251 296 606 292 062 353 654 3^5 219
1984 298 067 287 437 292 843 328 745 350 764
1985/86 p.a. 288 802 287 437 282 765 320 435 307 927
1987 270 242 277 935 280 065 317 735 305 227
1988 270 242 277 935 273 263 308 378 305 227
1989 220 388 277 935 273 263 308 378 305 227
1990 220 933 229 271 273 263 308 378 296 523
1991 219 328 212 468 269 732 301 958 290 103
1992 212 528 211 118 220 278 287 918 287 403
1993 212 528 211 118 207 534 287 918 287 403
1994 212 528 206 212 207 534 245 045 284 715
1995 212 528 206 212 202 629 245 045 284 715
1996 212 528 206 212 202 629 245 045 275 167
1997 205 778 198 274 193 557 235 325 230 251
1998/99 p.a. 186 578 198 274 193 557 224 280 230 251
2000 154 178 198 274 193 557 213 623 230 251
2001 143 978 166 114 193 557 213 623 230 251
2002 124 875 166 114 162 117 213 623 230 251
2003 68 700 146 212 142 344 176 724 214 061
2004 68 700 118 908 142 344 176 724 214 061
2005 68 700 66 552 125 321 176 724 175 469
2006 35 100 66 552 125 321 160 674 156 209
2007 35 lOO 33 912 125 321 123 354 156 209
2008 35 lOO 33 912 90 846 95 400 156 209
2009 35 lOO 33 912 49 410 72 540 156 209
2010 35 lOO 33 912 32 778 72 540 141 210
2011 35 lOO 33 912 32 778 72 540 106 230
2012 - 33 912 32 778 43 650 106 230
2013/14 p.a. - - 32 778 43 650 94 260
2015/16 p.a. - - - 43 650 68 580
2017 - - - 30 780 47 700
2018 _ - - _ 30 960
2019/21 p.a. - - - - 12 240
TABLE 6.56/
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TABLE 6.56,
SUMMARY OF REVENUE FOR THE FAR WEST RAND
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 406 252 406 252 406 252 406 666 406 666
1974 416 312 496 440 496 440 493 905 493 905
1975 439 726 522 213 607 191 604 331 604 331
1976 443 979 522 994 601 487 699 373 699 373
1977 443 493 521 915 599 074 778 376 778 376
1978 449 752 526 321 603 075 879 621 886 077
1979 454 981 530 080 605 711 886 015 968 042
1980 458 693 531 889 606 236 884 319 1032 998
1981 466 757 540 742 615 727 903 919 1137 815
1982 447 337 534 618 611 896 910 412 1215 302
1983 402 380 481 041 549 697 942 912 1369 886
1984 407 198 467 944 552 283 876 294 1392 936
1985 403 202 467 124 533 173 861 857 1228 945
1986 403 202 467 124 533 173 870 857 1237 945
1987 375 541 457 578 524 672 860 256 1223 845
1988 375 541 457 578 521 162 835 996 1223 845
1989 304 819 457 578 521 162 835 996 1223 845
1990 305 525 375 782 521 162 835 996 1189 993
1991 303 445 349 640 514 754 819 350 1165 024
1992 281 953 347 540 418 906 768 040 1154 523
1993 281 953 347 540 395 776 768 040 1154 523
1994 281 953 327 233 395 776 650 788 1144 067
1995 281 953 327 233 374 197 650 788 1144 067
1996 281 953 327 233 374 197 650 788 1091 710
1997 273 202 314 884 357 732 625 585 910 932
1998/99 p.a. 248 311 314 884 357 732 596 948 910 932
2000 206 307 314 884 357 732 560 319 910 932
2001 193 084 264 853 357 732 560 319 910 932
2002 168 319 264 853 300 669 560 319 910 932
2003 91 873 230 272 261 160 461 024 844 343
2004 91 873 187 794 261 160 461 02 4 844 343
2005 91 873 106 345 230 265 461 024 685 250
2006 45 504 106 345 230 265 419 409 610 343
2007 45 504 52 757 230 265 319 835 610 343
2008 45 504 52 757 167 693 247 355 610 343
2009 45 504 52 757 89 678 188 083 610 343
2010 45 504 52 757 59 491 188 083 552 009
2011 45 504 52 757 59 491 188 083 413 153
2012 - 52 757 59 491 113 177 413 153
2013/14 p.a. - - 59 491 113 177 366 599
2015/16 p.a. - - - 113 177 266 724
2017 - - - 79 807 185 516
2018 _ _ - - 120 411
2019/21 p.a. - - - - 47 604
TABLE 6.57/
- 246 -
TABLE 6.57
SUMMARY OF  LEASE AND TAX PAYMENTS FOR THE FAR WEST RAND
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 90 722 90 722 90 722 90 937 91 200
1974 91 005 123 784 123 784 120 864 121 571
1975 89 506 122 426 159 487 155 215 156 038
1976 87 256 129 387 166 576 211 592 212 481
1977 97 229 143 065 186 007 272 112 273 089
1978 98 719 142 494 181 971 304 361 308 603
1979 103 786 141 260 180 133 300 220 337 117
1980 96 721 132 840 167 118 271 567 329 752
1981 100 552 133 717 167 745 270 384 358 161
1982 96 542 129 194 164 762 266 887 382 611
1983 80 585 107 615 137 703 286 560 447 396
1984 81 923 106 541 137 622 261 396 450 962
1985 81 384 108 947 144 839 247 786 372 299
1986 81 513 110 802 151 878 248 581 372 353
1987 72 700 113 736 146 449 241 930 366 412
1988 73 615 114 370 143 928 243 095 372 412
1989 56 063 114 520 144 212 248 867 372 721
1990 58 501 90 910 145 037 251 938 369 882
1991 61 370 82 686 140 515 240 635 353 lOO
1992 56 655 81 567 109 155 225 711 346 651
1993 56 655 81 567 103 971 225 711 346 651
1994 56 655 77 781 103 971 185 748 339 527
1995 56 655 77 781 . 99 836 185 748 340 067
1996 56 330 77 476 99 342 185 131 331 831
1997 50 686 69 510 88 721 168 875 262 299
1998 47 664 69 510 88 721 162 521 262 299
1999 47 664 69 665 88 721 161 089 260 365
2000 39 OOO 69 665 88 883 151 592 259 375
2001 40 294 56 525 89 094 153 271 261 568
2002 36 145 57 144 73 572 153 418 261 568
2003 13 134 39 324 50 924 118 335 238 545
2004 13 134 34 320 51 173 118 335 238 545
2005 13 134 19 876 44 288 118 531 189 911
2006 6 207 19 876 45 458 92 075 141 793
2007 6 207 9 551 45 458 65 410 141 793
2008 6 207 9 551 31 258 49 819 142 446
2009 6 207 9 551 17 740 36 718 142 446
2010 6 748 9 551 12 748 38 151 125 246
2011 6 748 10 129 12 748 38 151 85 457
2012 _ io 129 12 748 21 112 85 457
2013/14 p.a. - _ 13 361 21 112 78 483
2015 - - - 21 112 56 878
2016 - - - 21 833 56 878
2017 _ _ _ 21 833 39 551
2018/21 p.a. - - - - -
TABLE 6.58/
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TABLE 6,56 
SUMMARY OF DIVIDENDS FOR THE FAR WEST RAND
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 64 493 64 493 64 493 64 605 63 841
1974 76 921 113 464 113 155 109 233 108 425
1975 78 552 123 318 156 907 145 684 144 761
1976 83 015 106 089 132 124 153 807 152 818
1977 69 294 89 012 107 949 135 407 134 329
1978 73 582 93 389 115 466 163 791 163 365
1979 74 640 102 038 123 734 177 630 196 723
1980 82 405 104 441 128 968 189 922 227 548
1981 84 924 111 193 136 470 194 305 252 910
1982 83 548 110 452 136 551 207 720 275 997
1983 73 218 97 021 120 089 208 416 304 787
1984 75 420 . 97 672 121 310 190 535 316 683
1985 74 671 97 556 112 917 184 792 263 256
1986 74 809 95 498 105 723 186 934 265 558
1987 68 992 82 586 102 723 185 529 260 364
1988 68 378 82 883 lOl 233 177 784 254 554
1989 55 767 82 947 lOl 349 172 347 254 695
1990 54 456 67 801 101> 644 171 526 250 406
1991 48 618 62 585 99 201 165 325 241 168
1992 44 677 61 925 79 984 154 319 237 561
1993 44 677 61 925 76 055 154 319 237 561
1994 44 677 58 486 76 055 130 450 234 229
1995 44 677 58 486 72 347 130 450 234 518
1996 44 532 58 350 72 421 130 167 226 403
1997 41 425 53 966 66 576 121 551 186 461
1998 38 676 53 966 66 576 116 677 186 461
1999 38 676 54 022 66 576 116 109 185 695
2000 31 157 54 022 66 635 108 664 185 246
2001 30 679 44 211 66 735 109 325 186 151
2002 27 609 44 441 55 072 109 378 186 151
2003 12 499 34 150 42 312 85 285 171 245
2004 12 499 28 173 42 402 85 285 171 245
2005 12 499 16 598 37 919 85 360 135 296
2006 5 608 16 598 38 651 70 771 108 777
2007 5 608 7 575 38 651 50 537 108 777
2008 5 608 7 575 28 406 39 715 109 024
2009 5 608 7 575 13 638 29 903 109 024
2010 5 816 7 575 9 443 30 471 98 955
2011 5 816 7 798 9 443 30 471 69 608
2012 - 7 798 9 443 18 185 69 608
2013/14 p.a. - - 9 680 18 185 63 328
2015 - - - 18 525 47 460
2016 - _ - 18 803 47 460
2017 - - - 14 773 34 181
2018 - - - - 8 626
2019 _ _ _ - 7 819
2020/21 p.a. - - - - 8 274
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GRAPH 6,81
TOTAL ANNUAL GOLD PRODUCTION FOR THE FAR WEST RAND
For comments, see Chapter 10.
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CHAPTER 7 
KLERKSDORP AREA
Early prospecting and mining was centered around the , 
reefs in the Lower Witwatersrand system. It is only in the 
1940's that the significance of the Vaal Reef was realised. 
Initially, of the larger mines, Western Reefs conducted mining 
operations on the Ventersdorp Contact Reef and Elsburg Reefs be ­
fore exploiting the deeper lying Vaal Reef. All the mines ob ­
taining ore from the Vaal Reef were, or are, extracting uranium.
7.1 STILFONTEIN GOLD MINING COMPANY LIMITED
Mining commenced in 1952 and to date, 446 333 kilograms 
of gold have been produced at an average value of 14,57 grams per 
ton. Apart from the Vaal Reef, limited ore was obtained from 
the Ventersdorp Contact Reef. The mine was a uranium producer 
and until production ceased in 1962, had produced 987 689 k i l o ­
grams of uranium oxide at an average value of 0,135 kilograms per 
ton, The maximum milling rate was 200 O O O  tons per month, but 
this had decreased to 150 O O O  tons. However, output has again 
been increased to 175 OOO tons per month. The mine receives 
State aid.
Future Estimates
For all cases, it is assumed that State aid will cease 
at the end of 1972. Working costs, in line with the trend on 
the newer mines, is high. Apart from the completion of a sub­
incline shaft, no further major capital expenditure is envisaged.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 7.1/
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TABLE 7.1 
DETERMINATION OF PAY LIMITS
Year Gold Price 
#/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 11,00 8,50 A
1974 60 11,65 7,50 B
1975 70 12,35 6,80 C
1976 80 13, lO 6,30
1977 90 13,90 5,95
1978 lOO 14,70 5,65 D
1979 H O 16,10 5,65
1980 120 17,60 5,65
1981 130 18,65 5,55
1982 140 19,75 5,45
1983 150 20,95 5,40 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
g r a d e .
TABLE 7.2 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 17 500 11,00
B 19 OO O 10,80
C 19 500 10,60
D 22 OOO 10,00
E 24 OO O 9,65
Graph 7.1 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 7.1/
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GRAPH 7,1 
AVAILABLE TONS
T o n s  — M ill io n s
Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are shown in Tables 7,3 and 7,4 and are illustrated in 
Graphs 7,2 to 7.5, Lease was determined from the formula
y = 23 - , Share values at various discount rates and basedJ x
on 13 062 920 issued shares are shown in Graph 7.6.
TABLE 7.3/
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TABLE 7.3 
ANNUAL GOLD PRODUCTION AND REVENJE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 23 lOO 23 100 23 lOO 23 lOO 23 lOO
1974 23 lOO 22 680 22 680 22 05 0 22 050
1975 23 lOO 22 680 22 155 20 580 21 OOO
1976/78 p.a. 23 lOO 22 680 22 155 20 580 19 677
1979 19 800 22 680 22 155 20 580 19 677
1980 19 800 19 440 22 155 20 580 19 677
1981 14 300 13 500 14 242 17 640 19 677
1982 - 13 500 14 242 17 640 16 866
1983 - - - 16 660 16 866
1984 - - - - 14 992
REVENUE - R OOO'S
1973 29 947 29 947 29 947 29 947 29 947
1974 29 947 35 283 35 283 34 303 34 303
1975 29 947 35 283 40 211 37 352 38 114
1976 29 947 35 283 40 211 42 688 40 815
1977 29 947 35 283 40 211 48 024 45 917
1978 29 947 35 283 40 211 53 360 51 019
1979 25 669 35 283 40 211 53 360 56 121
1980 25 669 30 243 40 211 53 360 61 223
1981 18 539 21 002 25 850 45 737 66 325
1982 - 21 002 25 850 45 737 61 223
1983 - - - 43 196 65 596
1984 - - - - 58 307
TABLE 7.4/
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TABLE 7.4 
A NNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OO O S
1973 2 900 2 900 2 900 2 900 2 900
1974 3 401 6 016 6 016 5 357 5 357
1975 3 545 6 160 8 280 6 478 6 962
1976 3 545 6 160 8 424 8 942 7 653
1977 3 545 6 160 8 424 11 331 9 884
1978 3 545 6 160 8 424 13 721 12 116
1979 3 028 6 160 8 424 13 721 13 445
1980 3 lOO 5 269 8 424 13 721 14 623
1981 2 239 3 709 5 462 11 747 16 479
1982 - 3 709 5 462 11 840 15 633
1983 - — - 11 182 17 152
1984 - - - - 15 247
DIVIDENDS - R OOO' S
1973 2 708 2 708 2 708 2 708 2 708
1974 2 906 4 262 4 262 3 942 3 942
1975 2 962 4 318 5 435 4 569 4 807
1976 2 962 4 318 5 512 5 866 5 242
1977 2 962 4 318 5 512 7 133 6 433
1978 2 962 4 318 5 512 8 400 7 623
1979 2 501 4 318 5 512 8 400 8 456
1980 2 529 3 663 _ 5 512 8 400 9 229
1981 1 760 2 490 3 476 7 160 IO 271
1982 - 2 730 3 716 7 437 9 870
1983 - - - 7 024 IO 734
1984 - - - - 9 541
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GRAPH 7.3 
REVENUE
)4ars Years
Gold production for Case A remains on the same level to 
1978 before decreasing due to lower tons milled. The lower rate 
of production for the other cases is due to lower grades.
Revenue follows the same pattern except for the effect 
of higher gold prices which gave an initial increase before lev­
elling off.
GRAPH 7.4/
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GRAPH 7,4 GRAPH 7.5
LEASE AND TAX DIVIDENDS
Years jecirs
Lease and tax payments and amounts available to share­
holders follow the same pattern as that followed by revenue.
The decline in the later years of the mine's life is due to a 
lower milling rate.
GRAPH 7.6,
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SHARE VALUES
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The ratio between share values at an 8% p.a. discount
rate is
Case A 1,,oo
Case B 1,,50
Case C 1,,83
Case D 2,r 55
Case E 2,,96
Because of the short life the share value ratio for Case E is 
not as good as for the other cases - the effect of the m aximum 
price is not felt for a long period.
7.2/
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7.2 HARTEBEESTFONTEIN GOLD MINING COMPANY LIMITED
With effect from July, 1st, 1972, Hartebeestfontein 
acquired the assets and mining lease of the adjoining Zandpan 
mine and the two mines are now being worked as a single entity. 
Since commencement of operations to the 31st December, 1971, 
Hartebeestfontein and Zandpan produced 438 241 kilograms of 
gold at an average value of 14,73 grams per ton. Uranium pro­
duction amounted to 7796 018 kilograms at a value of 0,284 kilo­
grams per ton. The purchase consideration was that Hartebeest- 
fontein took over the liability for existing Zandpan loans of ap ­
proximately R8 million and issued 2,2 million shares to Zandpan, 
raising the Hartebeestfontein shares in issue to 11,2 million 
shares. In terms of the arrangement, Hartebeestfontein has ac ­
quired a tax-free allowance of about R12 million and it is esti­
mated that this will result in the Company having no liability 
for tax or lease to June, 1973. Due to lease and tax savings, 
this will ensure that there are sufficient funds for the repay­
ment of the Zandpan loans without having an adverse bearing on 
dividend prospects over the next couple of years.
With a common boundary on dip, it is relatively easy to 
integrate the underground development, transport and ventilation 
networks of the two mines, at a minimum capital outlay. The 
above plus the streamlining of technical and administrative ser­
vices, is expected to lead to savings in working costs.
Another advantage of the merger is that it will now be 
possible to rationalise uranium production by selecting for treat 
ment the higher grade fractions of slime from the two mines and 
storing the lower grade uranium-bearing slime for future treat­
ment. This is expected to result in a higher uranium profit 
and smaller uranium stocks so reducing the working capital re­
quired for the uranium'operation.
' Particularly important is the fact that the increased 
ore potential of the two properties is expected to justify an 
increase in the combined milling rate from the present level of 
about 2.75 million tons per annum to about 3,1 million tons.
Relative/
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Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 7.5 
DETERMINATION OF  PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 11,60 8.95 A
1974 60 12.30 7,90 B
1975 70 13,05 7,20 C
1976 80 13,80 6,65
1977 90 14,65 6,30
1978 lOO 15,50 6,00 D
1979 110 16,45 5,75
1980 120 17,45 5,60
1981 130 18,50 5,50
1982 140 19,60 5,40
1983 150 20,80 5,35 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
g r a d e .
TABLE 7.6 
O R E  POTENTIAL
Case Tons - OOO'S Grade - g/t
A 50 O O O 14,5
B 53 O O O 14,2
C 55 OOO 14,0
D 59 OOO 13,5
E 62 OOO 13,1
Graph/
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Graph 7.7 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 7.7
A V A ILABLE TONS
Based on the foregoing data, annual gold production,
revenue from gold and uranium, lease and tax payments and amounts
available to shareholders are shown in Tables 7.7 and 7.8 and are
illustrated in Graphs 7.8 to 7.11. Lease was determined accord-
<s 102ing to the formula y = 17 - . Share values dt various di s ­
count rates and based on 11 200 OO O  issued shares for Hartebeest™ 
fontein are shown in Graph 7.12. The share values of Zandpan 
are — Q th of a Hartebeestfontein share and are also shown on ~> f y 
Graph 7.12.
TABLE 7.7/
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TABLE 7.7 
A N N U A L  GOLD PRODUCTION AN D  REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973/74 p.a. 40 040 40 040 40 040 40 040 40 040
1975/76 p.a. 42 OOO 42 O O O 42 OO O 42 OO O 42 OOO
1977/80 p.a. 46 500 44 082 43 400 41 447 41 230
1981/82 p.a. 46 500 44 082 43 400 41 447 39 463
1983/84 p.a. 49 200 46 642 45 920 43 854 41 754
1985/88 p.a. 45 920 46 642 45 920 43 854 41 754
1989 - 46 642 45 920 43 854 41 754
1990 - - 28 OOO 43 854 41 754
1991 _ - - 33 425 41 754
1992 - - - - 28 006
REVENUE - R OOO'S
1973 60 658 60 658 60 658 60 658 60 658
1974 55 968 66 350 66 350 66 350 66 350
1975 55 529 66 419 77 309 77 309 77 309
1976 61 339 72 229 83 119 94 009 94 009
1977 67 383 75 678 85 870 103 818 103 312
1978 67 593 75 888 86 080 114 775 114 212
1979 67 813 76 018 86 300 114 995 125 122
1980 68 013 76 328 86 520 115 215 136 032
1981 68 813 77 108 87 300 115 995 141 547
1982 69 673 77 968 88 160 116 855 152 639
1983/84 p.a. 74 343 83 120 93 904 124 265 172 953
1985/88 p.a. 70 091 83 120 93 904 124 265 172 953
1989 - 83 120 93 904 124 265 172 953
1990 - - 61 379 124 265 172 953
1991 - - - 97 225 172 953
1992 - - - - 119 482
TABLE 7.8/
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TABLE 7.8 
ANNUAL LEASE AN D  TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 4 137 4 137 4 137 4 137 4 137
1974 9 468 14 710 14 710 14 654 14 654
1975 9 132 14 707 20 178 20 073 20 073
1976 io 948 16 453 21 784 26 922 26 922
1977 15 634 19 468 24 431 32 284 31 954
1978 16 202 20 063 25 054 37 941 37 436
1979 16 290 20 151 25 140 38 016 42 355
1980 16 371 20 232 25 223 38 083 47 242
1981 16 671 20 533 25 524 38 342 48 323
1982 17 169 21 031 26 022 38 834 53 114
1983/84 p.a. 18 683 22 772 28 055 41 625 61 079
1985/86 p.a. 16 536 23 501 28 757 42 439 62 002
1987 16 605 23 501 28 757 42 439 62 002
1988 16 605 23 508 28 757 42 439 62 002
1989 - 23 508 28 833 42 439 62 002
1990 - - 19 212 42 529 62 002
1991 - - - 33 284 62 121
1992 - - - - 42 837
DIVIDENDS - R O O O ’S
1973 15 398 15 398 15 398 15 398 15 398
1974 3 713 6 651 6 651 6 627 6 627
1975 7 146 IO 261 13 331 13 285 13 285
1976 4 285 7 370 IO 379 13 301 13 301
1977 IO 681 12 872 15 676 20 221 20 045
1978 IO 944 13 147 15 962 23 375 23 118
1979 10 996 13 199 16 014 23 421 25 945
1980 11 045 13 248 16 063 23 464 28 758
1981 11 492 13 695 16 511 23 893 29 834
1962 11 762 13 967 16 782 24 161 32 615
1983/84 p.a. 12 712 15 044 18 025 25 839 37 350
1985/86 p.a. 11 507 15 365 18 333 26 196 37 756
1987 11 538 15 365 18 333 26 196 37 756
1988 11 538 15 368 18 333 26 196 37 756
1989 - 15 368 18 366 26 196 37 756
1990 - - 12 167 26 236 37 756
1991 - - - 20 531 37 808
1992 - - - 26 085
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GRAPH 7.8 GRAPH 7.9
GOLD PRODUCTION REVENUE
Years fears
Gold production for Case A  increases due to higher tons 
milled and to a small extent to increased grade. Production for 
the other cases are slightly lower because of the inclusion of 
lower grade ore.
Revenue follows the same pattern except for the effect 
of higher gold prices. The rising trend in the earlier years 
is due to increasing revenue from uranium sales.
GRAPH 7.10/
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GRAPH 7 . lO GRAPH 7.11
LEASE AND TAX DIVIDENDS
Years Ve'
Lease and tax payments and amounts available to share­
holders follow the same pattern as that followed by revenue ex­
cept for the first year when lease and tax is well below normal 
because of the assessed loss carried forward from the merger. 
Dividends fluctuate in the earlier years because of loan repay­
ments. GRAPH 7.12/
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G R A P H  7 . 1 2  
S H A R E  V A L U E S
C e n f s  p e r  S h a r e
The ratio between share values at an 8% p.a. discount
rate is
Case A 1,00
Case B 1,28
Case C 1,56
Case D 2,14
Case E 2,71
The ratios reveal an average pattern for a medium to high grade 
mine with a medium life.
7 . 3 /
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7.3 B U FFELSFONTEIN GOLD MINING COMPANY LIMITED
Since production commenced in 1957, the mine has pro­
duced 443 158 kilograms of gold at an average value of 14,36 
grams per ton and 6851 588 kilograms of uranium oxide at a value 
of 0,263 kilograms per ton. On l y  the Vaal Reef is exploited.
Future Estimates'
The current milling rate of 230 O O O  tons per month is 
expected to be maintained in future. For Case A, the grade is 
likely to average 11,5 grams per ton with costs of the order of 
RI O  per ton. The company has the right to mine the area lying 
to the east of the lease area. Little is known about the ton­
nage that is likely to be obtained from this extension due to a 
paucity of borehole results and very heavy faulting. The major 
capital expenditure programme is nearing completion, except for 
a possible sub-shaft in the eastern section and for the provision 
of refrigeration facilities. Provision is made for additional 
costs associated with operating the Orangia Shaft and refrig­
eration facilities by escalating costs at 8% p.a, for the first 
5 years instead of at 6% p.a.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 7.9 
DETERMINATION O F  PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 10,00 7,70 A
1974 60 10,80 6,95 B
1975 70 11,65 6,40 C
1976 80 12,60 6,10
1977 90 13,60 5,85
1978 lOO 14,70 5,65 D
1979 H O 15,60 5,45
1980 120 16,50 5,30
1981 130 17,50 5,20
1982 140 18,55 5,10
1983 150 19,65 5,05 E
Based/
G
ra
d
e
 
- 
g
/t
Based on the foregoing pay limits, it is estimated that 
the following tonnages will be available at the indicated average 
grade.
TABLE 7 . IO
OR E  POTENTIAL
Case Tons - OOO'S Grade - g/t
A 55 O O O 11,50
B 56 500 11,40
C 58 OO O 11,20
D 60 OO O 11,05
E 63 OO O 10,80
Graph 7.13 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 7.13 
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Based on the foregoing data, annual gold production, re­
venue from gold and uranium, lease and tax payments and amounts 
available to shareholders are shown in Tables 7.11 and 7.12 and
are illustrated in Graphs 7.14 to 7.17. Lease is determined ac-
96cording to the formula y = 16 - —  . Share values at various 
discount rates and based on 11 O O O  O O O  issued shares are shown in 
Graph 7.18.
TABLE 7.11 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 31 740 31 740 31 740 31 740 31 740
1974/92 p.a. 31 740 31 464 30 912 30 443 29 725
1993 - 17 lOO 30 912 30 443 29 725
1994 - - - 30 443 29 725
1995 - - - - 29 725
REVENUE - OOO'S
1973 53 918 53 918 53 918 53 918 53 918
1974 42 368 50 168 49 310 48 580 47 463
1975 42 898 50 698 57 855 57 003 55 701
1976 43 898 51 698 58 855 65 896 64 408
1977 47 698 55 498 62 655 77 589 75 915
1978 49 778 57 578 64 735 87 563 85 702
1979 51 438 59 238 66 395 89 223 95 069
1980 53 058 60 858 68 015 90 843 104 397
1981 53 148 •60 948 68 105 90 933 112 194
1982 53 508 61 308 68 465 91 293 120 261
1983 53 998 61 798 68 955 91 783 128 458
1984 54 548 62 348 69 505 92 333 129 008
1985 56 238 64 038 71 195 94 023 130 698
1986/92 p.a. 58 198 65 998 73 155 95 983 132 658
1993 _ 43 652 73 155 95 983 132 658
1994 - - - 95 983 132 658
1995 - - - - 132 658
TABLE 7.12/
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TABLE 7.12 
A NNUAL LEASE AND TAX AN D  DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 9 345 9 345 9 345 9 345 9 345
1974 5 333 9 146 8 588 8 088 7 364
1975 5 200 9 393 12 416 11 690 10 846
1976 6 705 11 361 14 384 16 976 16 Oil
1977 7 808 12 847 15 869 21 497 20 411
1978 8 024 .13 422 16 444 24 765 23 559
1979 8 078 13 449 16 471 24 481 26 317
1980 8 805 14 175 17 198 25 145 30 135
1981 9 458 14 855 17 878 26 054 34 OOO
1982 9 857 15 276 17 510 26 509 37 274
1983 lO 113 15 531 18 090 26 751 40 117
1984 lO 33.1 15 751 18 840 26 942 40 274
1985 11 144 16 564 20 940 27 707 40 976
1986/90 p.a. 12 291 17 721 23 330 28 847 42 130
1991 12 465 17 721 23 330 28 847 42 130
1992 12 465 17 904 23 330 28 847 42 130
1993 _ 12 801 23 330 29 083 42 130
1994 - _ - 29 083 42 441
1995 - - - 42 441
DIVIDENDS - R OOO' S
1973 6 284 6 284 6 284 6 284 6 284
1974 4 857 7 039 6 737 6 468 6 075
1975 2 820 5 173 6 961 6 585 6 127
1976 3 546 6 107 7 894 9 482 8 959
1977 5 2.72 8 004 9 792 13 217 12 628
1978 6 594 9 488 11 276 16 386 15 732
1979 6 720 9 602 11 389 16 360 17 536
1980 7 143 lO 025 11 813 16 756 19 812
1981 7 441 10 335 12 123 17 167 22 014
1982 7 641 -10 544 12 332 17 392 23 968
1983 7 785 lO 689 12 476 17 530 25 738
1984 7 917 lO 820 12 608 17 649 25 841
1985 • 8 384 11 287 13 075 18 094 26 258
1986/90 p.a. 9 016 11 92.4 13 712 18 724 26 894
1991 9 093 11 924 13 712 18 724 26 894
1992 9 093 12 006 13 794 18 724 26 894
1993 - 8 372 13 794 18 829 26 894
1994 - _ - 18 829 27 033
1995 - - - - 27 033
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GRAPH 7.14 
GOLD PRODUCTION
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GRAPH 7.15 
REVENUE
Annual gold production is likely to remain level over the 
remaining life of the mine, except for the addition of lower grade 
ore for the cases at higher gold prices.
Revenue shows a rising trend to 1987 despite gold pro­
duction being at a constant level because of rising uranium re­
venue
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GRAPH 7.18
SHARE VALUES
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C e n t s  p e r  S h a r e
The ratio between share values at a discount rate of 8%
p .a . i s :
Case A 1,00 
B 1,43 
C 1,67 
D 2,22 
E 2,84
The ratios are slightly higher than those for Harte- 
beestfontein although both shares are directly comparable. The 
reason is the lower grade for Buffelsfontein which makes the 
share value for Case A, the base, lower.
7 . 4 /
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7,4 VAAL REEFS EXPLORATION AND MINING COMPANY LIMITED 
SOUTHVAAL HOLDINGS, LIMITED
Following on the acquisition of the Western Reefs assets 
in 1971, Vaal Reefs now consists of three distinct sections:
The original Vaal Reefs area (Vaal Reefs North) and
the Western Reefs lease area (Vaal Reefs West) on which all
the profits are for the account of the Company; and
the Vaal Reefs South lease area in which Southvaal Holdings
is entitled to a share of the profits.
Western Reefs commenced milling operations in 1941 and 
until September, 1971, when it was obsorbed in Vaal Reefs, it had 
produced 382 193 kilograms of gold at an average value of 9,49 
grams per ton. From 1956, Vaal Reefs had produced 406 256 kilo­
grams at an average value of 15,74 grams per ton, The two mines 
extract uranium and to date have produced 11 758 814 kilograms of 
uranium oxide at an average value of 0,26 kilograms per ton.
Feasibility studies based on drilling operations in the 
area south of the Vaal River led to the conclusion that it would 
be uneconomic to establish a mine in the customary way. However, 
by being exploited by Vaal Reefs as a second lease, the area is 
considered to be economically viable. A  finance company, South­
vaal Holdings, was formed. In terms of an agreement, Southvaal 
Holdings has the right to receive 60% of the profits (55% if the 
gold price is 070 per ounce or higher) and it is obliged to pro­
vide 78% of the capital expenditure required after deducting tax 
and lease savings, in the form of loans. A  certain amount of 
rationalisation of operations have now been done.
Vaal Reefs and Western Reefs have merged into one single 
mine and a second Southvaal incorporating a portion of the cur­
rent Southvaal and extending the lease area westwards to a point 
in line with the common boundary of Vaal Reefs and Western Reefs 
has been established. The basis was for one Vaal Reef share to 
be offered for every two Western Reef shares. Furthermore, 
Southvaal Holdings has issued one million shares to Western 
Holdings as owners of the mineral rights and five million shares
to/
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to Vaal Reefs for exploiting the additional area which is thought 
to be of a somewhat lower grade than the original Southvaal and
for limiting the loans from Southvaal to RIO million. For ease
of reference, the original Southvaal shaft system will be de­
signated Southvaal 1 and the extended section, Southvaal 2.
Present gold reduction plant capacities are as follows:
Vaal Reefs 200 OOO tons per month
Western Reefs 170 OOO tons per month
Southvaal 1 180 OOO tons per month
For Case A, it is assumed that the plants will be uti­
lised as follows:
1973 - 1978 Vaal Reefs North mills 200 OOO t.p.m, at Vaal Reefs
plant»
Vaal Reefs West mills 120 OOO t.p.m, at West plant.
Vaal Reefs mills 50 OOO t.p.m. at West plant.
Southvaal 1 mills 180 OOO t.p.m. at Southvaal
plant.
After 1978 Vaal Reefs North mills 200 OOO t.p.m. at Vaal Reefs
plant.
Southvaal 1 mills 180 OOO t.p.m. at Southvaal
plan t.
Southvaal 2 mills 170 OOO t.p.m. at the Vaal
Reefs West plant.
Milling at the Southvaal 1 plant commenced during the 
first quarter of 1972.
For Cases D and E, it is assumed that the low-grade ore 
remaining in the western portion of Vaal Reefs West on the Elsburg 
and Ventersdorp contact Reefs will be mined after 1978. It is 
assumed that the gold plant will be extended by 50 OOO tons per
month. Once this low-grade ore has been depleted, it is assumed
that the operations on Southvaal 2 will be further extended to 
utilize the additional capacity.
The current costs at Vaal Reefs were taken as a basis.
No provision was made for any saving in cost due to rationali­
sation. However, for the exploitation of the low-grade ore in
Vaal/
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Vaal Reefs West, it is assumed that marginal costs will apply and 
that the pay limits will be 4,0 and 3,5 g/t for Case D and E re­
spectively ,
Relative pay limits at various gold prices are estimated 
to be as follows for all sections.
TABLE 7.13 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$ / oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 9,80 7,55 A
1974 60 10,40 6,70 B
1975 70 11,00 6,05 C
1976 80 11,65 5,60
1977 90 12,35 5,30
1978 lOO 13,10 5,05 D
1979 H O 13,40 4,70
1980 120 14,20 4,55
1981 130 15,05 4,45
1982 140 15,95 4,40
1983 150 16,90 4,35 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade ,
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TABLE 7.14 
ORE POTENTIAL
Case Mine Tons - OOO'S Grade - g/t
A, B & C Vaal Reefs N 41 OOO 15,50
Vaal Reefs W 9 OOO 13,00
Southvaal 1 82 OOO 14,75
Southvaal 2 69 OOO 12,00
Total 201 OOO 13,88
D Vaal Reefs N 45 OOO 14,65
Vaal Reefs W 18 OOO 8,70
Southvaal 1 89 OOO 14,05
Southvaal 2 75 OOO 11,55
Total 227 OOO 12,92
E Vaal Reefs N 47 OOO 14,25
Vaal Reefs W 26 OOO 7,15
Southvaal 1 93 OOO 13,65
Southvaal 2 82 OOO 11,00
Total 248 OOO 12,21
Graph 7,19 shows the total estimated tonnages available 
at various pay limits as well as the average grade of ore mine­
able at these limits.
GRAPH 7 , 1 9 /
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GRAPH 7.19 
AVAILABLE TONS
T o n s  -  M illion s
Capital expenditure will remain high for the next 10
years.
Annual expenditure to 1980 in terms of 1972 costs are 
estimated to be as follows and includes a provision of R35 
million for the establishment of Southvaal 2.
TABLE 7.15 
ANNUAL CAPITAL EXPENDITURE
- R OOO'S -
Year Vaal Reefs N Vaal Reefs W Southvaal 1 Southvaal 2 Total
1973 3 500 300 8 OOO 2 300 14 lOO
1974 3 OOO 300 500 7 OOO 10 800
1975 3 OOO 300 500 lO OOO 13 800
1976 2. OOO 300 500 7 500 lO 300
1977 2 OOO - 500 9 OOO 11 500
1978 1 OOO - 500 8 200 9 700
1979 500 - 500 1 OOO 2 OOO
1980 500 - 500 500 1 500
In/
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In addition, for Cases D and E, extensions to the plant 
at Vaal Reefs West is estimated to cost R3 million in 1978.
No provision is made for the erection of additional ur­
anium plants. Present plant capacities are 180 OOO tons per 
month at Vaal Reefs West and 133 OOO tons per month at Vaal Reefs
North. Vaal Reefs North ore is at present up-graded. It is as­
sumed that when Vaal Reefs West ceases production, up-graded slime 
from the Southvaal mines will be treated there. When Vaal Reefs
North ceases production, its plant will become available to the
Southvaal properties.
By agreement, Vaal Reefs has to pay to Southvaal Holdings
60% of the net profit from mining operations in the south area af­
ter deducting capital expenditure, loan repayments and interest 
charges. Should the gold price be increased to 070 per ounce, 
the royalty is reduced to 55%,
The royalty ranks as a cost for tax purposes, but not for
the purpose of determining the lease payments. By being able to
offset the capital expenditure of the South lease areas against 
Vaal Reefs taxable income, the total cost of establishing the mine 
is considerably reduced. Lease is determined from the formula
y = 12,5 - —  ,
Based on the foregoing data, total annual production, 
gold and uranium revenue, lease and tax payments and amounts avail­
able to shareholders in Vaal Reefs and Southvaal Holdings, are 
shown in Tables 7,16 and 7,17 and are illustrated in Graphs 7,20 
to 7,23. Share values at various discount rates based on 
19 000 OOO issued shares are shown in Graph 7,24 for Vaal Reefs. 
Provision is made for income from Vaal Reefs' 5 million share­
holding in Southvaal Holdings. Share values for Southvaal Hol­
dings based on 26 OOO OOO issued shares are shown in Graph 7.25.
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TABLE 7,16 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A 
........ .
Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 78 960 78 960 78 960 78 960 78 960
1974 87 360 87 360 87 360 87 360 87 360
1975 90 160 90 160 90 160 90 160 90 160
1976/78 p.a. 92 400 92 400 92 400 92 400 92 400
1979/88 p.a. 93 060 93 060 93 060 90 720 85 032
1989/90 p.a. 57 456 57 456 57 456 90 720 85 032
1991 57 456 57 456 57 456 59 040 85 032
1992/06 p . a . 57 456 57 456 57 456 59 040 56 160
2007/11 p.a. 57 456 57 456 57 456 61 824 59 040
2012/13 p.a. - - - 61 824 59 040
2014/16 p.a. _ - -- _ 59 040
REVENUE - * OOO'S
1973 113 415 113 415 113 415 113 415 113 415
1974 123 054 145 705 145 705 145 705 145 705
1975 119 204 142 581 165 958 165 958 165 958
1976 122 828 146 786 170 744 194 701 194 701
1977 135 898 159 856 183 814 231 729 231 729
1978 136 318 160 276 184 234 256 107 256 107
1979 137 624 161 753 185 882 252 201 259 500
1980 140 244 164 373 188 502 254 821 284 167
1981 160 714 184 843 208 972 275 291 326 685
1982 164 504 188 633 212 762 279 081 352 522
1983 168 744 192 873 217 002 283 321 378 809
1984/88 p«a. 147 414 171 543 195 672 261 991 357 479
1989/90 p , a , 93 857 108 754 123 651 261 991 357 479
1991 93 857 108 754 123 651 175 220 357 479
1992/06 p.a. 93 857 108 754 123 651 175 220 237 789
2007/11 p.a. 93 857 108 754 123 651 182 439 248 990
2012/13 p.a. - _ - 182 439 248 990
2014/16 p.a. - - - - 248 990
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TABLE 7.17 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B
—  .......
Case C Case D Case E
LEASE AND TAX - R OOO'S
1973 19 175 19 175 19 175 19 175 19 175
1974 25 471 36 360 36 360 36 360 36 360
1975 19 912 31 448 42 168 42 168 42 168
1976 23 144 35 108 46 897 57 447 57 447
1977 29 625 41 616 53 391 74 638 74 638
1978 30 939 42 916 54 698 84 478 84 478
1979 35 039 45 424 58 066 82 277 81 905
1980 35 443 45 948 57 759 82 499 91 298
1981 48 345 58 846 70 659 95 382 112 860
1982 50 666 61 151 72 974 97 713 123 411
1983 53 264 63 731 75 563 lOO 319 134 009
1984 39 580 50 027 61 871 86 647 120 335
1985/87 p.a. 39 556 50 OOO 61 845 86 628 120 335
1988 39 488 49 920 61 772 86 564 120 305
1989/90 p.a. 22 064 27 541 34 526 86 329 120 135
1991 22 064 27 541 34 526 52 741 120 151
1992/93 p«a. 22 064 27 541 34 526 52 741 72 985
1994/06 p.a. 22 064 27 541 34 526 56 195 72 985
2007/09 p.a. 22 064 27 541 34 526 56 195 78 403
2010/11 p.a. 22 640 28 lOO 35 093 56 195 78 403
2012/13 p.a. - - - 57 103 78 403
2014 _ - _ 78 403
2015/16 p.a. ~ - -- - 79 516
DIVIDENDS R O O O’S
1973 18 340 18 340 18 340 18 340 18 340
1974 19 199 26 442 26 442 26 442 26 442
1975 16 453 24 430 31 203 31 203 31 203
1976 18 667 26 791 35 OOO 41 628 41 628
1977 22 411 30 418 39 308 52 514 52 514
1978 23 183 31 203 39 419 58 962 58 962
1979 27 948 36 705 45 249 63 537 65 028
1980 30 374 40 038 48 396 66 285 74 152
1981 37 793 47 460 55 816 73 692 88 373
1982 39 261 48 945 57 291 75 151 96 373
1983 40 903 50 605 58 942 76 784 104 404
1984 33 257 42 979 51 304 69 127 96 747
1985/87 p.a. 33 281 43 006 51 330 69 146 96 747
1988 34 016 43 753 52 070 69 877 97 444
1989/90 p.a. 22 953 29 853 35 245 70 112 97 614
1991 22 953 29 853 35 245 49 078 97 598
1992/93 p.a. 22 953 29 853 35 245 49 078 68 094
1994/06 p.a. 22 953 29 853 35 245 52 843 68 094
2007/09 p.a. 22 953 29 853 35 245 52 843 73 877
2010/11 P.a. 23 377 30 294 35 678 52 843 73 877
2012/13 p.a. - - - 53 425 73 877
2014 - _ - _ 73 877
2015/16 p.a. _ - - - 74 665
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GRAPH 7 B 20 
GOLD PRODUCTION
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The graph shows the effect of the mining of lower grade 
ore at higher gold prices for the period to 1990,. The sharp de­
cline at about that time is due to the depletion of ore in Vaal 
Reefs North. Thereafter, Case D shows a higher production rate 
because of the inclusion of ore from' the low grade Ventersdorp 
Contact and Elsburg reefs in Vaal Reefs West. The lower pro­
duction rate for Case E when compared with Case D, is due to the 
mining of lower grade ore made available by a lowering of the pay 
limit. Production for Cases B and C was kept the same as for 
Case A.
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GRAPH 7.21 
REVENUE
Yea rs
The effect on revenue of higher gold prices can be clearly 
seen in the above graph. The rising trend to 1983 is due to in­
itially higher production and after 1975 to higher uranium income. 
The decline around 1990 is due to the exhaustion of ore of Vaal 
Reefs North.
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GRAPH 7.22 
LEASE AND TAX
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Due to the increased revenue received for the cases at 
higher gold prices, tax and lease payments are very much higher.
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GRAPH 7.23 
DIVIDENDS
Ve<irs
Dividend income increases sharply at higher gold prices 
and follows the same pattern as for revenue.
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GRAPH 7,24 
SHARE VALUE - VAAL REEFS
Cents per Share
If an 8% discount rate is accepted the ratio of the share
various cases i s :
Case A 1,00
B 1,37
C 1,62
D 2,02
E 2,44
A doubling of the gold price doubles the share value, but 
a trebling of the gold price only improves the share value 1-^  
times because of the delay in attaining the maximum price.
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GRAPH 7.25 
SHARE VALUE - SOUTHVAAL HOLDINGS
The ratio between the share values at an 8% p.a. discount 
rate for the different cases is:
A 1,00
B 1,32
C 1,52
D 2,25
E 3,00
For Southvaal, a doubling of the gold price more than 
doubles the share value whilst a trebling also trebles the share 
value. The difference when compared to Vaal Reefs is due to the 
lower tax rate applicable to Southvaal, i.e. the State does not 
take such a large proportion of the marginal profit. 7
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7.5 DEFUNCT MINES
Ellaton is the only defunct mine in the Klerksdorp area 
that exploited the Vaal Reef. It was in production from 1954 to 
1963 and during that period produced 24 194 kilograms of gold at 
an average value of 8,6 grams per ton. Uranium production a- 
mounted to 329 579 kilograms at 0,153 kg/ton. It is not likely 
to re-open even at considerably higher than anticipated gold 
prices.
The mines that worked the Dominion Reefs are not likely 
to re-open as the gold values were low and they depended on uran­
ium to remain in existence. They could become a proposition if 
much higher than expected uranium prices were to be obtained.
7.6 NEW MINES
It is known that gold-bearing reefs occur to the east of 
Buffelstontein and Southvaal and to the south and west of South­
vaal and Vaal Reefs. The reefs lie at considerable depths and 
where it is technically feasible to mine it, the values are poor. 
In the tonnage estimates of the abovementioned mines, provision 
is made for the mining of ore adjacent to their respective boun­
daries. No new mines are envisaged.
7.7 SUMMARY
A summary of total annual gold production, revenue from 
gold and uranium, lease and tax payments and amounts available to 
shareholders for the Klerksdorp area are given in Tables 7.18 to 
7.21. Gold production for the various cases are illustrated in 
Graph 7.26,
TABLE  7 . 1 8 /
-  288 -
TABLE 7.18
SUMMARY OF GOLD PRODUCTION FOR THE KLERKSPORP AREA
- KILOGRAMS -
Year Case A Case B Case C Case D Case E
1973 173 840 173 840 173 840 173 840 173 840
1974 182 240 181 544 180 992 179 893 179 175
1975 187 OOO 186 304 185 227 183 183 182 885
1976 189 240 188 544 187 467 185 423 183 802
1977/78 p.a. 193 740 190 626 188 867 184 870 183 032
1979 191 lOO 191 286 189 527 183 190 175 664
1980 191 lOO 188 046 189 527 183 190 175 664
1981 185 600 182 106 181 614 180 250 173 897
1982 171 300 182 106 181 614 180 250 171 086
1983 174 OOO 171 166 169 892 181 677 173 377
1984 174 OOO 171 166 169 892 165 017 171 503
1985/88 p.a. 170 720 171 166 169 892 165 017 156 511
1989 89 196 135 562 134 288 165 017 156 511
1990 89 196 88 920 116 368 165 017 156 511
1991 89 196 88 920 88 368 122 908 156 511
1992 89 196 88 920 88 368 89 483 113 891
1993 57 456 74 556 88 368 89 483 85 885
1994 57 456 57 456 57 456 89 483 85 885
1995 57 456 57 456 57 456 59 040 85 885
1996/06 p.a. 57 456 57 456 57 456 59 040 56 160
2007/11 p.a. 57 456 57 456 57 456 61 824 59 040
2012/13 p.a. _ _ _ 61 824 59 040
2014/16 p.a. - - - - 59 040
TABLE  7 .1 9
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TABLE 7.19 
SUMMARY OF REVENUE FOR THE KLERKSDORP AREA
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 257 938 257 938 257 938 257 938 257 938
1974 251 337 297 506 296 648 294 938 293 821
1975 247 578 294 981 341 333 337 622 337 082
1976 258 012 305 996 352 929 397 294 393 933
1977 280 926 326 315 372 550 461 160 456 893
1978 283 636 329 025 375 260 511 805 507 040
1979 282 544 332 292 378 788 509 779 535 812
1980 287 004 331 802 383 248 514 239 585 819
1981 301 214 343 901 390 227 527 956 646 751
1982 287 685 348 911 395 237 532 966 686 645
1983 297 085 337 791 379 861 542 565 745 816
1984 276 305 317 Oil 359 081 478 589 717 747
1985 273 743 318 701 360 771 480 279 661 130
1986/88 p.a. 275 703 320 661 362 731 482 239 663 090
1989 152 055 257 872 290 710 482 239 663 090
1990 152 055 174 752 258 185 482 239 663 090
1991 152 055 174 752 196 806 368 428 663 090
1992 152 055 174 752 196 806 271 203 489 929
1993 93 857 152 406 196 806 271 203 370 447
1994 93 857 108 754 123 651 271 203 370 447
1995 93 857 108 754 123 651 175 220 370 447
1996/06 p.a. 93 857 108 754 123 651 175 220 237 789
2007/11 p.a. 93 857 108 754 123 651 182 439 248 990
2012/13 p. a,. _ _ _ 182 439 248 990
2014/16 p.a. - - - - 248 990
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TABLE 7.20
SUMMARY OF LEASE AND TAX FOR THE KLERKSDORP AREA
- R OOO'S -
Year Case A Case B Case C Cqse D Case E
1973 35 557 35 557 35 557 35 557 35 557
1974 43 673 66 232 65 674 64 459 63 735
1975 37 789 61 564 83 041 80 409 80 049
1976 44 342 69 083 91 489 110 287 108 033
1977 56 612 80 089 102 116 139 750 136 887
1978 58 710 82 561 104 621 160 905 157 589
1979 62 435 85 183 108 103 158 495 164 022
1980 63 719 85 624 108 604 159 448 183 289
1981 76 713 97 944 119 522 171 525 211 662
1982 77 692 lOl 168 122 756 174 896 229 432
1983 82 060 102 034 122 ,172 179 877 252 357
1984 68 594 88 549 108 699 155 214 236 935
1985 67 236 90 065 110 187 156 774 223 313
1986 68 383 91 223 111 346 157 914 224 467
1987 68 452 91 223 111 346 157 914 224 467
1988 68 384 91 149 111 273 157 850 224 437
1989 34 355 68 770 84 103 157 615 •224 267
1990 34 355 45 262 74 482 157 705 224 267
1991 34 529 45 262 55 270 114 872 224 402
1992 34 529 45 445 55 453 81 588 157 952
1993 22 064 40 342 55 453 81 824 115 115
1994 22 064 27 541 34 526 85 278 115 426
1995 22 064 27 541 34 526 56 195 115 426
1996/06 p . a . 22 064 27 541 34 526 56 195 72 985
2007/09 p.a. 22 064 27 541 34 526 56 195 78 403
2010/11 p.a. 22 640 28 lOO 35 093 56 195 78 403
2012/13 p.a. - - - 57 013 78 403
2014 _ _ _ - 78 403
2015/16 p.a. - - - - 79 516
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TABLE 7.21
SUMMARY OF DIVIDENDS FOR THE KLERKSDORP AREA
- R OOO'S -
Year Case A Case B Case C Case D Cqse E
1973 42 730 42 730 42 730 42 730 42 730
1974 30 675 44 394 44 092 43 479 43 086
1975 29 381 44 127 56 950 55 642 55 422
1976 29 460 44 587 58 785 70 277 69 130
1977 41 326 55 613 70 287 93 085 91 620
1978 43 683 58 157 72 169 107 123 105 435
1979 48 165 63 824 78 164 111 718 116 965
1980 51 091 66 974 81 784 114 905 131 951
1981 58 486 73 980 87 925 121 912 150 492
1982 58 666 76 186 90 121 124 141 162 826
1983 61 400 76 338 89 443 120 153 178 226
1984 53 886 68 843 81 936 119 690 169 479
1985 53 172 69 658 82 737 112 758 160 761
1986 53 804 70 295 83 375 113 388 162 397
1987 53 835 70 295 83 375 113 388 162 397
1988 54 570 71 045 84 115 114 797 162 094
1989 31 969 57 145 67 323 115 032 162 264
1990 31 969 41 777 61 124 115 072 162 264
1991 32 046 41 777 48 957 88 333 162 300
1992 32 046 41 859 49 039 67 802 121 073
1993 22 953 38 225 49 039 67 907 94 988
1994 22 953 29 853 35 245 71 672 95 127
1995 22 953 29 853 35 245 52 843 95 127
1996/06 p.a. 22 953 29 853 35 245 52 843 68 094
2007/09 p.a. 22 953 29 853 35 245 52 843 73 877
2010/11 p.a. 23 377 30 294 35 678 52 843 73 877
2012/13 p.a. - - - 53 425 73 877
2014 - _ _ _ 73 877
2015/16 p.a. - - - - 74 665
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GRAPH 7.26 
GOLD PRODUCTION FOR KLERKSDORP AREA
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Production for Cases B and C are not shown as it plots 
virtually on the line for Case A.
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CHAPTER 8 
ORANGE FREE STATE GOLDFIELDS
Although prospecting was done in the northern part of 
the Free State Goldfields during the early part of this century, 
it was only during the late 1930's and 1940's that interest re­
vived and boreholes were sunk. The field stretches from Allan- 
ridge in the north to Virginia in the south and at present 11 
mines are producing with a 12th being worked on a royalty basis 
from neighbouring mines.
The main reef horizon being exploited is the Basal Reef, 
although the Elsburg and Kimberley Reefs are mined in the northern 
part of the field. In the more southerly part of the area the 
Leader Reef could provide some low grade ore.
8.1 LORAINE GOLD MINES, LIMITED
Production commenced in 1955 and to date, 169 055 kilo­
grams of gold have been produced at an average value of 10,7 grams
per ton. It was a member of the Free State joint uranium pro­
duction scheme and from 1956 to 1961 produced 328 533 kilograms of 
uranium oxide at an average value of 0,117 kilograms per ton.
The mine is unlikely to resume full scale uranium production: at 
present a small amount is produced by Virginia from slimes treated 
for the recovery of acid.
Initial production was from the Basal Reef but following 
on the acquisition of the Riebeeck area, the main source of gold 
has been the Elsburg Reefs. The B Reef (Kimberley) is also mined 
and lately good values have been obtained from the Basal Reef in 
the old Riebeeck area. The mine receives State aid.
Future Estimates
The mill capacity is 110 OOO tons per month and for Cases
A, B and C, it is assumed thdt no extensions will be contemplated.
The/
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The lease area contains large reserves of low grade ore and for 
the cases at higher gold prices, it is assumed that these will be 
exploited. Provision is made for an extension in output during 
1977 to 175 OOO tons per month for Cases D and E. The cost of 
mining is high but the higher milling rate assumed for Cases D and 
£ should result in certain savings.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 8,1 
DETERMINATION OF PAY LIMITS
Year Gold Price 
0/oz
Working Costs 
R/ ton
Pay Limit 
g/t
Case
.1973 50 11,30 8,70 A
1974 60 12,00 7,70 B
1975 70 12,70 7,00 C
1976 80 13,45 6,50
1977 90 14,25 6,10
1978 100 14,50 5,40 D
1979 H O 14,80 5,20
1980 120 15,70 5,05
1981 130 16,60 4,92
1982 140 17,60 4,85
1983 150 18,70 4,80 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 8 e 2
ORE POTENTIAL
Case
,
Tons - OOO'S Grade - g/t
A 16 200 9,5
B 21 OOO 9,1
C 25 OOO 8,8
D 37 OOO 8,0
E 57 OOO 6,9
Graph /
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Graph 8.1 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 8.1 
AVAILABLE TONS
Based or, the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are shown in Tables 8.3 and 8.4 and are illustrated in
Graphs 8.2 to 8.5. Lease was determined from the formula 
90y = 15 - -— „ It was assumed that from 1973 the mine will no 
x
longer receive State aid. The assessed loss for tax purposes 
was taken as being R39 million. Share values at various discount 
rates and based cn 16 066 986 issued shares are shown in Graph 8.6.
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TABLE 8.3 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 12 825 12 825 12 825 12 825 12 825
1974 12 825 12 420 12 420 12 420 12 420
1975 12 825 12 231 11 799 12 150 12 150
1976 12 825 12 231 11 799 11 475 11 475
1977 12 825 12 231 11 799 io 800 IO 800
1978 12 825 12 231 11 799 13 277 13 277
1979 12 825 12 231 11 799 16 401 15 750
1980 12 825 12 231 11 799 16 401 14 700
1981 12 825 12 231 11 799 16 401 14 280
1982/84 p.a. 12 825 12 231 11 799 16 401 13 692
1985/88 p.a. - 12 231 11 799 16 401 13 692
1989/91 p.a. - - 11 799 16 401 13 692
1992 _ _ _ 16 401 13 692
1993/01 p.a. - - - - 13 692
REVENUE - R OOO'S
1973 16 626 16 626 16 626 16 626 16 626
1974 16 626 19 322 19 322 19 322 19 322
1975 16 626 19 028 21 415 22 052 22 052
1976 16 626 19 028 21 415 23 802 23 802
1977 16 626 19 028 21 415 25 202 25 202
1978 16 626 19 028 21 415 34 425 34 425
1979 16 626 19 028 21 415 42 525 44 921
1980 16 626 19 028 21 415 42 525 45 737
1981 16 626 19 028 21 415 42 525 48 133
1982 16 626 19 028 21 415 42 525 49 701
.1983/84 p.a. 16 626 19 028 21 415 42 525 53 251
1985/88 p.a. - 19 028 21 415 42 525 53 251
1989/91 p.a. - - 21 415 42 525 53 251
1992 - _ _ 42 525 53 251
1993/01 p.a. - - - 53 251
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TABLE 8.4 
ANNUAL LEASE AND T A X AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973/79 p.a. „ __
1980 - - _ 1 936 2 210
1981 _ - - 5 962 5 869
1982 - _ - 5 962 2 430
1983 - - - 6 184 6 301
1984 _ - 6 493 6 577
1985/89 p.a. - - 1 528 6 493 6 577
1990 _ - 1 881 6 493 6 577
1991 - - 1 881 7 111 6 577
1992 _ _ _ 7 111 6 577
1993/99 p.a. - _ _ 6 577
2000/01 p.a. - - - - 7 401
DIVIDENDS - R OOO' s
1973 - _
1974 - 1 073 1 073 1 013 1 013
1975 - 1 378 2 820 3 407 3 407
1976 - 1 598 3 OlO 4 345 4 345
1977 15 1 978 3 390 -185 -185
1978 871 2 298 3 710 8 875 8 875
1979 871 2 298 3 710 12 015 12 891
1980 871 2 298 3 710 io 079 9 557
1981 871 2 298 3 710 6 053 6 335
1982 871 2 298 3 710 6 053 6 171
1983 1 371 2 298 3 710 5 831 6 480
1984 1 371 2 298 3 710 5 522 6 204
1985/86 p.a. _ 2 298 2 182 5 522 6 204
1987/88 p.a. - 2 828 2 182 5 522 6 204
1989 - - 2 182 5 522 6 204
1990 _ _ 2 389 5 522 6 204
1991 - - 2 389 5 804 6 204
1992 _ _ _ 5 804 6 204
1993/99 p.a. - _ _ _ 6 204
2000/01 p.a. - - - - 6 580
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GRAPH 8.2 GRAPH 8.3
GOLD PRODUCTION REVENUE
Years Years
For Case A, annual gold production remains constant and 
for Cases B and C, annual production also remains at the same level 
after making allowance for the mining of low grade ore. After an 
initial decrease, gold production for Cases D and E shows a sharp 
increase because of the higher milling rate.
Revenue for Cases D and E is substantially higher because 
of the increased milling rate, despite the addition of substantial 
tonnages of low grade ore.
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GRAPH 8.4
LEASE AND TAX
GRAPH 8.5 
DIVIDENDS
m  o w o
Vecirs
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Years
No lease or tax is payable for Cases A and B because of 
the large assessed loss. Tax payments commence in 1985 for Case 
C and in 1980 for Cases D and E.
As no lease and tax is payable for Cases A and B, the 
amounts available to shareholders increase slightly because of 
reduced capital expenditure. For the other cases, dividends in­
crease rapidly until the company becomes liable for tax.
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GRAPH 8.6 
SHARE VALUE
Cents per Share 
The ratio between share values at an 8% p.a. discount rate
i s :
Case A  1,00 -
B 5,22 1,00
C 7,82 1,50
D 13,55 2,59
E 16,64 3,18
When Case A is used as a base, the ratios show a tremen­
dous improvement. However, because Case A  is so low, it may be 
of more significance to see the effect if Case B is used as a base. 
The result shows more 'normal' ratios. It can be concluded that 
the share is initially very sensitive to a change in gold price.
8 . 2/
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8.2 FREDDIES CONSOLIDATED MINES, LIMITED
In 1953 two mines, Freddies North and Freddies South com­
menced production but, because they did not prove to be viable 
propositions, the area was consolidated to form one mine, Freddies 
Consolidated, A portion of the Freddies South Mine was sold to 
the adjoining Free State Geduld and incorporated in its lease area. 
In 1963, the entire share capital of Freddies Consolidated was pur­
chased jointly by Free State Geduld and Western Holdings and a 
scheme of arrangement entered into whereby the two mines supplied 
ore to Freddies Consolidated and thereby enabled the company to 
continue underground operations. The Free State Geduld and Wes­
tern Holdings ore is thereby processed in this way by utilizing 
Freddies* tax loss. The scheme is due to end in the year in 
which Freddies becomes liable for tax or on the 30th September, 
1974, whichever is the sooner. Current estimates show that Fred­
dies will start paying tax in 1973 so that the scheme will end on 
30th September, 1973.
Total gold production since 1953 for Freddies amounted to 
158 157 kilograms at an average value of 11,63 grams per ton.
The mine produced uranium as a member of the Free State joint pro­
duction scheme for the period 1955 to 1961 and produced 58 657 
kilograms at an average value of 0,132 kg/t. No future uranium 
production is foreseen.
Future Estimates
Current mill ore is obtained as follows:
- Mine production 58 OOO tons per month
_ Ex Free State Geduld 12 OOO tons per month
- Ex Western Holdings 17 OOO tons per month
Total 87._ooo tons per month
It is assumed that during 1973, the sources of ore will 
be as detailed above but that from 1974 onwards, all ore will be 
obtained from within the Freddies' lease area. The production 
rate is maintained at 87 OOO tons per month for Case A, but is in­
creased to llO OOO tons for Cases B and C and to 150 OOO tons for 
Cases D and E from 1978 onwards.
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Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 8.5 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$ / oz
Working Costs 
R/ ton
Pay Limit 
g/1
Case
1973 50 9,30 7,20 A
1974 60 9,85 6,35 B
1975 70 10,45 5,75 C
1976 80 11,10 5,35
1977 90 11,75 5 ,05
1978 lOO 12,20 4,60 D
1979 H O 12,65 4,45
1980 120 13,45 4,32
1981 130 14,25 4,23
1982 140 15,10 4,15
1983 150 16,00 4,10 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 8.6 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 16 OOO 8,0
B 25 OOO 7,4
C 30 OOO 7,1
D 42 OOO 6,4
E 51 OOO 6,0
Graph 8.7 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 8 . 7 /
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Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to shareholders
are shown in Tables 8,7 and 8,8 and are illustrated in Graphs 8,8
90
to 8.11. Lease was determined from the formula y = 15 - —  ,
x
As the entire share capital is owned jointly by Free State Geduld 
and Western Holdings, no relative share values are shown. The 
amounts available to shareholders are included with the relative 
share values of the abovementioned mines.
TABLE 8 . 7 /
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TABLE 8.7 
ANNUAL GOLD PRODUCTION AND REVENUE
Years Case A
.■; . ■
Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 14 094 14 094 14 094 14 094 14 094
1974 9 396 9 396 9 396 9 396 9 396
1975 8 352 8 352 8 352 8 352 8 352
1976 7 788 7 277 6 963 7 726 7 726
1977 7 788 7 277 6 963 7 308 7 308
1978 7 788 9 200 8 804 9 360 9 360
1979 7 788 9 200 8 804 IO 818 IO 800
1980 7 788 9 200 8 804 10 818 IO 440
1981/87 p  • o  • 7 788 9 200 8 804 IO 818 IO 080
1988/92 p . a * _ 9 200 8 804 10 818 IO 080
1993/96 p . a . - - 8 804 IO 818 IO 080
1997/98 p . a . - - - 10 818 IO 080
1999/03 p .  a. - - - - 10 080
REVENUE - R OOO'S
1973 18 272 18 272 18 272 18 272 18 272
1974 12 181 14 617 14 617 14 617 14 617
1975 io 828 12 993 15 159 15 159 15 159
1976 io 097 11 320 12 639 16 025 16 025
1977 io 097 11 320 12 639 17 054 17 054
1978 IO 097 14 313 15 980 24 269 24 269
1979 IO 097 14 313 15 980 28 049 30 803
1980 10 097 14 313 15 980 28 049 32 483
1981 IO 097 14 313 15 980 28 049 33 976
1982 IO 097 14 313 15 980 28 049 36 590
1983/87 p « c w IO 097 14 313 15 980 28 049 39 203
1988/92 p . a . - 14 313 15 980 28 049 39 203
1993/96 p . a . _ - 15 980 28 049 39 203
1997/98 _ _  P  *  G  « - _ - 28 049 39 203
1999/03 P  e G  « - - - - 39 203
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TABLE 8.8 
ANNUAL LEASE AND TAX AND DIVIDENDS
-  306 -
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R O O O S
1973 3 696 3 696 3 696 3 696 3 696
1974 782 1 844 1 844 1 844 1 844
1975 169 882 1 770 1 751 1 751
1976 - - 277 1 811 1 811
1977 - - - 355 355
1978 - - 80 1 288 1 288
1979 - - 282 2 573 3 206
1980 - - 282 2 645 3 402
1981 - - 282 2 851 3 662
1982 - - 282 2 851 4 298
1983 - - 282 2 851 4 872
1984 - - 292 2 851 4 872
1985 - - 306 2 851 4 872
1986/87 pa. - 153 306 2 851 4 872
1988/89 p.a. - 153 306 2 851 4 872
1990 - 153 691 2 851 4 872
1991 - 285 691 2 851 4 872
1992 _ 298 691 3 147 4 872
1993/94 p.a. - - 691 3 147 4 872
1995/96 p.a. - - 842 3 147 4 872
1997/98 p.a. - - - 3 333 5 277
1999/01 p.a. _ - - 5 277
2002/03 p.a. - - - - 5 525
DIVIDENDS - R O O O’S
1973 3 867 3 867 3 867 3 867 3 867
1974 1 190 1 960 1 960 1 960 1 960
1975 749 1 298 1 949 1 938 1 938
1976 188 507 921 2 025 2 025
1977 188 37 629 1 232 1 232
1978 188 311 1 006 2 213 2 213
1979 188 571 1 124 2 967 3 426
1980 188 571 1 124 2 894 3 507
1981 188 571 1 124 2 988 3 714
1982 188 571 1 124 2 988 4 162
1983 188 571 1 124 2 988 4 582
1984 188 571 1 114 2 988 4 582
1985 188 571 1 099 2 988 4 582
1986/87 p.a. 388 948 1 099 2 988 4 582
1988/89 p.a. - 948 1 099 2 988 4 582
1990 - 948 1 275 2 988 4 582
1991 - 1 026 1 275 2 988 4 582
1992 - 1 014 1 275 3 122 4 582
1993/94 p.a. - - 1 275 3 122 4 582
1995/96 p.a. - - 1 344 3 122 4 582
1997/98 p.a. - - - 3 207 4 766
1999/01 p.a. - - - - 4 766
2002/03 p.a. ~ - - - 4 879
GRAPH 8 . 8 /
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GRAPH 8.8 
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Initially gold production shows a sharp decline for all 
cases. This is because of the cessation of ore deliveries from 
Free State Geduld and Western Holdings and to the exploitation of 
lower grade ore. Thereafter gold production remains constant 
for Case A, but increases in line with higher tons milled and the 
amount of marginal ore mined.
GRAPH 8 . 9 /
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GRAPH 8.9 
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Revenue follows the same pattern as that followed by 
gold production except for the influence of higher gold prices.
GRAPH 8 . 1 0 /
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Lease and tax payments for Case A cease after 1975.
For Case B, lease and tax is payable during the first three years 
and then payments only recommence in 1986. For Case C, payments 
recommence in 1978 after ceasing in 1976. For Cases D and E, 
payments initially decrease but increase from the late 1970's in 
line with increased revenue.
Amounts available to shareholders initially decline, 
but increase thereafter for the cases at higher gold prices, 
whilst for Case A, dividends remain at a nominal figure.
8.3/
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8,3 FREE 5TATE GEDULD MINES, LIMITED
The Company commenced production in 1956 and to date 
has produced 687 499 kilograms of gold at an average value of 
31,81 grams per ton. Only the Basal Reef has been worked, al­
though payable values have been found on the Elsburg Reefs. In 
1963, the company obtained 50% of the share capital of Freddies 
Consolidated. At present 12 OOO tons per month is sold to that 
mine, but this scheme is due to end on 30th September, 1973.
Future Estimates
The current milling rate is 167 OOO tons per month.
It is assumed that the treatment section will be increased to 
180 OOO tons after September, 1973. The ore on the mine can be 
divided into two distinct categories:
- the rich southern portion and
the poor northern and north-eastern section where values are 
similar to those obtained on the adjacent Freddies mine.
For Case A, only a limited tonnage will be economically 
mineable from this section, but for Cases B, C, D and E, sub­
stantial additional tonnages become available.
Forward estimates show that the grade will decline rap­
idly as the proportion of ore from the richer section decreases.
Relative pay limits at various gold prices are est­
imated to be as follows:
TABLE 8.9 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ ton
Pay Limit 
g/t
. - ..
Case
1973 50 9,30 7,20 A
1974 60 9,85 6,35 B
1975 70 10,45 5,75 c
1976 80 11,10 5,35
1977 90 11,75 5,05
1978 lOO 12,45 4,80 D
1979 110 13,20 4,63
1980 120 14,00 4,50
1981 130 14,80 4,40
1982 140 15,70 4,32;
1983 150 16,65 4,28 E
Based/
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Based on the foregoing pay limits, it is estimated that 
the following tonnages will be available at the indicated average 
grade,
TABLE 8.10 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 28 500 16,10
B 33 OOO 15,00
C 36 OOO 14,25
D 46 OOO 12,10
E 52 OOO 11,25
Graph 8.12 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
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Based on the foregoing data, annual gold production, 
revenue, lease and tax payments and amounts available to share­
holders are shown in Tables 8,11 and 8.12 and are illustrated in
Graphs 8.13 to 8,16, Lease was determined from the formula 
180y = 30 - — —  , Share values at various discount rates and based 
on lO OOO OOO issued shares are shown in Graph 8,17 and includes 
50% of the income available from Freddies Consolidated.
TABLE 8,11 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 46 OOO 46 OOO 46 OOO 46 OOO 46 OOO
1974 45 360 43 200 43 200 43 200 43 200
1975 43 200 41 040 41 040 38 880 38 880
1976 41 040 38 880 36 720 34 560 34 560
1977 38 880 36 720 34 560 32 400 32 400
1978 36 720 34 560 32 400 28 080 28 080
1979 32 400 30 240 28 080 23 760 23 760
1980 27 432 26 460 25 747 21 298 20 952
1981 27 432 26 460 25 747 21 298 20 736
1982 27 432 26 460 25 747 21 298 19 397
1983/85 P oGU 27 432 26 460 25 747 21 298 19 397
1986/87 p»a, - 26 460 25 747 21 298 19 397
1988/89 p . a . - - 25 747 21 298 19 397
1990/93 p . a , _ - - 21 298 19 397
1994/96 p.a. - - - - 19 397
REVENUE - R OOO'S
1973 59 635 59 635 59 635 59 635 59 635
1974 58 805 67 206 67 206 67 206 67 206
1975 56 005 63 846 74 487 70 566 70 566
1976 53 205 60 485 66 646 71 686 71 686
1977 50 404 57 125 62 726 75 607 75 607
1978 47 604 53 765 58 805 72 806 72 806
1979 42 004 47 044 50 965 61 605 67 766
1980 35 563 41 164 46 731 55 221 65 190
1981 35 563 41 164 46 731 55 221 69 894
1982 35 563 41 164 46 731 55 221 70 409
1983/85 p . a . 35 563 41 164 46 731 55 221 75 439
1986/87 p.a. 41 164 46 731 55 221 75 439
1988/89 p.a. - - 46 731 55 221 75 439
1990/93 p.a. - - - 55 221 75 439
1994/96 p.a. - - - - 75 439
TABLE 8.12/
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TABLE 8.12 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R ooo 'S
1973 26 839 26 839 26 839 26 839 26 839
1974 25 380 30 315 30 315 29 987 29 987
1975 23 797 28 365 34 806 31 742 31 742
1976 21 844 26 019 29 334 31 481 31 481
1977 19 889 23 675 26 599 33 275 33 275
1978 17 934 21 329 23 863 30 099 30 099
1979 14 036 16 639 18 391 22 283 25 155
1980 9 533 12 536 15 437 18 072 22 074
1981 9 533 12 536 15 437 18 072 24 074
1982 9 533 12 536 15 437 18 072 23 289
1983 9 533 12 536 15 437 18 072 25 275
1984/85 p.a. 9 904 12 536 15 437 18 072 25 275
1986/87 p.a. - 12 931 15 437 18 072 25 275
1988/89 p.a. - - 15 853 18 072 25 275
1990/91 p.a. - _ _ 18 072 25 275
1992/93 p.a. - - - 18 572 25 275
1994 - _ _ _ 25 275
1995/96 p.a. - - - - 25 946
DIVIDENDS - R ooo> S
1973 12 896 12 896 12 896 12 896 12 896
1974 12 338 14 555 14 555 14 443 14 443
1975 11 620 13 675 16 549 15 252 15 252
1976 io 774 12 660 14 180 15 229 15 229
1977 9 927 11 644 12 995 16 052 16 052
1978 9 081 IO 629 11 811 14 816 14 816
1979 7 389 8 598 9 441 11 431 12 799
1980 5 443 6 822 8 162 9 587 11 575
1981 5 443 6 822 8 162 9 587 12 552
1982 5 443 6 822 8 162 9 587 12 309
1983 5 443 6 822 8 162 9 587 13 300
1984/85 p.a. 5 571 6 822 8 162 9 587 13 300
1986/87 p.a. - 6 957 8 162 9 587 13 300
1988/89 p.a. - - 8 305 9 587 13 300
1990/91 p.a. - _ - 9 587 13 300
1992/93 p.a. - - - 9 758 13 300
1994 - - - — 13 300
1995/96 p.a. - - - - 13 529
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For all cases annual gold production shows an initial 
sharp decline before levelling off.
Revenue for Case A shows an initial sharp decrease in 
line with gold production. For the other cases, revenue rises 
initially before declining as a result of the lower grade of ore 
worked. For Case E, the higher gold price is sufficient to 
maintain revenue at or near the peak.
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Both lease and tax payments and amounts available to 
shareholders reveal the same pattern as revenue. The above 
graphs show that lease and tax payments are almost double that 
of dividends.
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GRAPH 8.17 
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The ratio between share values at an 8% p.a, discount
rate is:
A 1,00
B 1,24
C 1,47
D 1,82
E 2,21
The ratios are slightly below average because of the 
large influence the inclusion of low grade ore has on the average 
value.
8.4/
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8 . 4 WESTERN HOLDINGS, LIMITED
Production commenced in 1953 and to date the mine has 
produced 740 012 kilograms of gold at an average value of 22,0 
grams per ton. So far only the Basal Reef has been mined, but 
there is a possibility that the Leader Reef could also become 
payable at higher gold prices. The company owns 50% of the 
share capital of Freddies Consolidated. At present it delivers 
17 OOO tons per month to that mine, but the scheme ends in 1973.
Future Estimates
The mine currently treats 240 OOO tons per month.
When deliveries of ore to Freddies cease, it is assumed that the 
treatment plant will be increased by 20 OOO tons per month.
The bulk of the higher grade portions of the mine have been 
worked out and the future estimates show a progressively de­
clining grade.
Relative pay limits at various gold prices are esti­
mated to be as follows:
TABLE 8,13 
DETERMINATION OF PAY LIMITS
Year Gold Price 
£/°z
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 8,50 6,55 A
1974 60 9,00 5,80 B
1975 70 9,55 5,25 C
1976 80 10,10 4,85
1977 90 10,75 4,60
1978 lOO 11,40 4,40 D
1979 H O 12,05 4,25
1980 120 12,80 4, IO
1981 130 13,55 4,00
1982 140 14,35 3,95
1983 150 15,20 3,90 E
Based/
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Based on the aforementioned pay limits, it is estimated 
that the following tonnages will be available at the indicated 
average grade,
TABLE 8,14 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 21 OOO 18,00
B 25 OOO 16,45
C 28 OOO 15,30
D 33 OOO 13,65
E 39 OOO 12,15
Graph 8.18 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 8.18/
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Based on the foregoing data, annual gold production, 
revenue, lease and tax payments and amounts available to share­
holders are shown in Tables 8,15 and 8.16 and are illustrated
in Graphs 8.19 to 8.22. Lease was determined from the formula 
180y = 30 - ---  . Share values at various discount rates andJ x
based on 7 496 376 issued shares are shown in Graph 8,23 and in­
cludes income from a 50% interest in Freddies Consolidated,
937 624 shares in Southvaal Holdings and 315 827 shares in St, 
Helena.
TABLE 8.15/
ANNUAL GOLD PRODUCTION AND REVENUE
Year ' Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 54 720 54 720 54 720 54 720 54 720
1974 57 720 57 096 57 096 57 096 57 096
1975 56 160 51 480 49 920 54 600 54 600
1976 56 160 51 480 47 736 49 920 49 920
1977 56 160 51 480 47 736 43 680 43 680
1978 54 600 46 582 47 736 40 560 40 560
1979 53 040 46 582 40 030 32 198 31 200
1980 - 46 582 40 030 32 198 28 080
1981 - - 40 030 32 198 24 898
1982 - - - 32 198 24 898
1983 - - - 20 640 24 898
1984 - - - - 24 898
1985 - - - - 11 970
REVENUE - R OOO'S
1973 70 940 70 940 70 940 70 940 70 940
1974 74 829 88 824 88 824 88 824 88 824
1975 72 806 80 087 90 604 99 098 99 098
1976 72 806 80 087 86 640 103 547 103 547
1977 72 806 80 087 86 640 lOl 929 lOl 929
1978 70 784 72 467 86 640 105 165 105 165
1979 68 762 72 467 72 653 83 485 88 986
1980 - 72 467 72 653 83 485 87 368
1981 - - 72 653 83 485 83 922
1982 - - - 83 485 90 377
1983 - - - 53 516 96 833
1984 - - - - 96 833
1985 - - - - 46 554
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TABLE 8.16
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 30 214 30 214 30 214 30 214 30 214
1974 32 307 40 901 40 886 40 841 40 841
1975 30 896 34 803 40 855 46 736 46 736
1976 30 896 34 803 38 089 48 567 48 567
1977 30 896 34 803 38 089 45 933 45 933
1978 29 708 29 486 38 089 46 685 46 685
1979 28 297 29 724 28 328 31 556 33 815
1980 - 29 724 28 580 31 556 30 949
1981 - - 28 580 31 556 26 806
1982 - - - 31 854 29 458
1983 - - - 20 420 31 995
1984 - - - - • 32 367
1985 - - - - 15 561
DIVIDENDS - R OOO' S
1973 14 746 14 746 14 746 14 746 14 746
1974 15 702 19 523 19 518 19 503 19 503
1975 15 090 16 883 19 613 22 165 22 165
1976 15 090 16 883 18 415 23 067 23 067
1977 15 090 16 883 18 415 22 056 22 056
1978 14 556 14 581 18 415 22 511 22 511
1979 13 945 14 662 14 189 15 961 17 075
1980 - 14 662 14 277 15 961 15 983
1981 _ - 14 277 15 961 14 339
1982 - - - 16 063 15 646
1983 _ - - 10 297 16 914
1984 - - - - 17 042
1985 - - - - 8 193
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For all cases, annual gold production shows a sharp de­
cline.
Revenue shows an initial rise before declining because 
of the effect of lower grades.
GRAPH 8.21/
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Lease and tax payments and amounts available to share­
holders follow the same pattern as that followed by revenue.
Dividends amount to approximately half the amount paid 
to the State.
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GRAPH 8 a 23 
SHARE VALUES
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The ratio between share values at an 8% p.a, discount
rate is:
Case A l eOO 
B 1,12 
C 1,31 
D 1,83 
E 2,07
The ratios are well below average because of 
- the short life and
the high average value which is considerably diluted by the 
addition of low grade ore.
8.5/
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8 .5 WELKOM GOLD MINING COMPANY, LIMITED
Since production commenced in 1951, the company has 
produced 304 179 kilograms of gold at an average value of 10,69 
grams per ton. It was a member of the Free State joint uranium 
production scheme and from 1957 until 1961, produced 493 539 
kilograms of uranium oxide at an average value of 0,143 kg/t.
It is at present stockpiling up-graded slime seperately and 
there is a possibility of recommencing production in future.
Future Estimates
The current production rate of 185 OOO tons per month 
has been retained for the remaining life of the mine. There 
are relatively large reserves of low grade ore that will become 
economical to mine at the higher gold prices. Some capital ex­
penditure will be required to open up these reserves. Provision 
is made for the mining of some ore beyond the eastern limits of 
the lease area.
When underground production ceases, it is assumed that 
the company will continue producing uranium from accumulated 
slimes for a further 5 years.
Relative pay limits at various gold prices are esti­
mated to be as follows:
TABLE 8.17 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 8,80 6,80 A
1974 60 9,35 6,00 B
1975 70 9,90 5,45 C
1976 80 10,50 5,05
1977 90 11,10 4,75
1978 lOO 11,80 4,55 D
1979 H O 12,50 4,40
1980 120 13,25 4,25
1981 130 14,00 4,15
1982 140 14,85 4,10
1983 150 15,75 4,05 E
Based/
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Based on the aforementioned pay limits, it is estimated 
that the following tonnages will be available at the indicated 
average grade.
TABLE 5.18
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 13 300 9,50
B 15 OOO 9,15
C 16 OOO 8,90
D 19 OOO 8,25
E 23 OOO 7,55
Graph 8,24 shows the estimated tonnage available at 
various pay limits as well as the average grade of ore mineable 
at these limits,
GRAPH 8.24 
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Based on the foregoing data, annual gold production, 
total revenue, lease and tax payments and amounts available to 
shareholders are shown in Tables 8.19 and 8.20 and are illus­
trated in Graphs 8.25 to 8,28. Lease was determined from the 
90formula y = 15 - —  , Share values at various discount rates
and based on 12 250 OOO issued shares are shown in Graph 8.29,
TABLE 8.19
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 22 OOO 22 OOO 22 OOO 22 OOO 22 OOO
1974 20 680 20 460 20 460 20 460 20 460
1975 20 680 19 800 19 800 19 800 19 800
1976 20 680 19 800 19 250 18 700 18 700
1977 20 680 19 800 19 250 18 040 18 040
1978 20 680 19 800 19 250 17 600 17 600
1979 - 19 800 19 250 15 224 15 180
1980 - - 19 250 15 224 14 740
1981 - - - 9 688 11 044
1982 - - - - 11 044
1983 - - - - 5 020
REVENUE - R OOO'S
1973 28 521 28 521 28 521 28 521 28 521
1974 26 810 31 829 31 829 31 829 31 829
1975 26 810 30 803 35 937 35 937 35 937
1976 29 270 33 263 37 398 41 249 41 249
1977 29 340 33 333 37 468 44 627 44 627
1978 29 420 33 413 37 548 48 244 48 244
1979 2 680 33 483 37 618 42 153 45 975
1980 2 760 2 760 37 698 42 233 48 622
1981 3 020 3 020 3 020 28 139 40 246
1982 3 330 3 330 3 330 3 330 43 419
1983 3 660 3 660 3 660 3 660 23 184
1984 - 3 660 3 660 3 660 3 660
1985 - - 3 660 3 660 3 660
1986 _ _ _ 3 660 3 660
1987/88 p.a. - - - - 3 660
TABLE 8.20/
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TABLE 8.20
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case 8 Case C Case D Case E
LEASE AND TAX - R OOO S
1973 4 974 4 974 4 974 4 974 4 974
1974 3 871 6 278 6 278 6 224 6 224
1975 3 871 5 616 8 098 8 042 8 042
1976 4 174 5 920 7 757 9 163 9 163
1977 4 337 5 944 7 782 10 368 io 368
1978 4 364 6 109 7 809 11 528 11 528
1979 376 6 130 7 967 7 571 8 866
1980 408 408 3 858 7 788 9 362
1981 548 548 548 5 143 2 742
1982 720 720 720 446 3 674
1983 907 907 907 624 2 136
1984 - 907 907 624 351
1985 - - 907 624 351
1986 _ _ - 624 351
1987/88 p.a. - - - - 351
DIVIDENDS - R OOO' S
1973 3 986 3 986 3 986 3 986 3 986
1974 3 379 4 781 4 781 4 756 4 756
1975 3 379 4 417 5 859 5 834 5 834
1976 3 665 4 703 5 791 6 666 6 666
1977 3 743 4 719 5 807 7 419 7 419
1978 3 761 4 799 5 824 8 167 8 167
1979 333 4 812 5 001 5 992 6 814
1980 352 352 2 883 6 095 7 199
1981 432 432 432 4 041 3 669
1982 529 529 529 404 4 285
1983 634 634 634 505 2 368
1984 - 634 634 505 380
1985 - - 634 505 380
1986 - _ _ 505 380
1987/88 p.a. - - - - 380
GRAPH 8.25/
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GOLD PRODUCTION
GRAPH 8.26 
REVENUE
Years Years
Because of the short life, the effect of the mining of 
marginal ore is very marked for gold production. The sharp 
fall in revenue towards the latter part of the mine's life is 
due to gold production having ceased and revenue only being ob­
tained from uranium production.
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GRAPH 8.27
LEASE AND TAX
GRAPH 8.28
DIVIDENDS
Years Years
Lease and tax payments and amounts available to share­
holders follow the same pattern as for revenue.
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GRAPH 8.29 
SHARE VALUES
Cents per Share 
The ratio between share values at an 8% p.a. discount
rate is:
Case A 1,00 
B 1,41 
C 1,70 
D 2,07 
E 2,27
The ratios of Cases A, B and C, are slightly higher 
than normal as is to be expected from a relatively low grade 
proposition. In relation to Cases A, B and C, Cases D and E 
are low because of the shart life of the mine.
8.6/
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8.6 ST. HELENA GOLD MINES, LIMITED
The Company was the first mine to commence production 
from the Free State goldfields and since 1951, has produced 
459 867 kilograms at an average value of 13,35 grams per ton.
To date, only the Basal Reef has been exploited, but there is a 
possibility that ore could be obtained from the Leader Reef.
The Company has the right to exploit the mineral rights of the 
farm Ongegund adjoining its southern boundary. Ore from this 
farm is included in the estimates.
Future Estimates
The current milling rate of 185 OOO tons per month is 
retained for future estimates. It is expected that the re­
covery grade will show a progressive decline over the remaining 
life of the mine as ore from the higher grade sections of the 
mine is replaced by lower grade ore. No further major capital 
expenditure is envisaged. Unit costs are lower than the ave­
rage for the Free State.
Relative pay limits at various gold prices are esti­
mated to be as follows:
TABLE 8.21 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ton
Pay Limit 
g/1
Case
1973 50 7,00 5,40 A
1974 60 7,40 4,75 B
1975 70 7,85 4,35 C
1976 80 8,35 4,05
1977 90 8,85 3,80
1978 ICO 9,35 3,60 D
1979 110 9,95 3,50
1980 120 10,55 3,40
1981 130 11,15 3,30
1982 140 11,85 3,25
1983 150 12,55 3,22 E
Based/
Based on the aforementioned pay limits, it is estimated 
that the following tonnages will be available at the indicated 
average grade.
TABLE 8.22 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 46 OOO 12,00
B 51 OCX) 11,35
C 56 OCX) 10,75
D 65 OOO 9,90
E 72 OOO 9,30
Graph 8.30 shows the estimated tonnage available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 8.30 
AVAILABLE TONS
loos - Kltlho/vs
Based/
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Based on the foregoing data, annual gold production, 
revenue, lease and tax payments and amounts available to share­
holders are shown in Tables 8.23 and 8.24 and are illustrated 
in Graphs 8.31 to 8.33. Lease was determined from the formula 
y = 11 - • Share values at various discount rates and
based on 9 625 OOO issued shares are shown in Graph 8.34.
TABLE 8.23 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 33 OOO 33 OOO 33 OOO 33 OOO 33 OOO
1974 30 800 30 800 30 800 30 800 30 800
1975 30 800 30 800 30 800 29 700 29 700
1976 30 800 28 600 28 600 28 600 28 600
1977 30 800 26 400 24 200 26 400 26 400
1978 30 800 24 200 22 OOO 24 200 24 200
1979 28 600 23 562 22 264 23 lOO 22 OOO
1980 28 600 23 562 22 264 22 OOO 20 900
1981 26 400 23 562 22 264 20 900 19 800
1982 26 400 23 562 22 264 20 900 19 360
1983/84 PeCU 25 300 23 562 22 264 20 900 18 216
1985/93 p.cu 23 100 23 562 22 264 19 492 18 216
1994/95 P « G o _ 23 562 22 264 19 492 18 216
1996/98 p.a, - - 22 264 19 492 18 216
1999/01 p»cu - _ _ 19 492 18 216
2002/05 p.a. - - - - 18 216
REVENUE - R OOO'S
1973 42 782 42 782 42 782 42 782 42 782
1974 39 929 47 915 47 915 47 915 47 915
1975 39 929 47 915 55 901 53 905 53 905
1976 39 929 44 493 51 908 59 324 59 324
1977 39 929 41 070 43 922 61 605 61 605
1978 39 929 37 648 39 929 62 746 62 746
1979 37 077 36 655 40 409 59 894 62 746
1980 37 077 36 655 40 409 57 042 65 028
1981 34 225 36 655 40 409 54 190 66 739
1982 34 225 36 655 40 409 54 190 70 276
1983/84 p.a, 32 799 36 655 40 409 54 190 70 846
1985/93 p.a, 29 947 36 655 40 409 50 539 70 846
1994/95 p.a. - 36 655 40 409 50 539 70 846
1996/98 p.a, - _ 40 409 50 539 70 846
1999/01 p.a, - _ - 50 539 70 846
2002/05 p «a 8 - - - - 70 846
TABLE 8.24/
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TABLE S.24
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 16 249 16 249 16 249 16 249 16 249
1974 14 455 18 870 18 870 18 870 18 870
1975 14 455 18 870 23 210 21 953 21 953
1976 14 455 16 716 20 697 24 598 24 598
1977 14 455 14 561 15 672 25 276 25 276
1978 14 455 12 407 13 159 25 228 25 228
1979 12 660 11 783 13 460 23 434 24 316
1980 12 660 11 783 13 460 21 639 24 838
1981 10 865 11 783 13 460 19 844 24 996
1982 IO 865 11 783 13 460 19 844 26 154
1983/84 p.a. 9 968 11 783 13 460 19 844 25 446
1985/91 p.a. 8 173 11 783 13 460 17 547 25 446
1992/93 p.a. 8 519 11 783 13 460 17 547 25 446
1994/95 PtQ# - 12 139 13 460 17 547 25 446
1996 - - 13 460 17 547 25 446
1997/98 p.a. - - 13 837 17 547 25 446
1999 - - - 17 547 25 446
2000/01 p.a. - - - 17 997 25 446
2002/03 p.a. - - _ _ 25 446
2004/05 P i Q « - - - - 26 050
DIVIDENDS - R O O O ’S
1973 IO 632 IO 632 IO 632 IO 632 10 632
1974 9 575 12 236 12 236 12 236 12 236
1975 9 575 12 236 14 861 14 121 14 121
1976 9 575 IO 967 13 381 15 755 15 755
1977 9 575 9 699 IO 421 16 230 16 230
1978 9 575 8 430 8 940 16 278 16 278
1979 8 518 8 062 9 118 15 221 15 831
1980 8 518 8 062 9 118 14 163 16 229
1981 7 460 8 062 9 118 13 106 16 413
1982 7 460 8 062 9 118 13 106 17 202
1983/84 P i Q • 6 932 8 062 9 118 13 106 16 890
1985/91 p.a. 5 874 8 062 9 118 11 753 16 890
1992/93 p.a. 6 038 8 062 9 118 11 753 16 890
1994/95 p.a. - 8 236 9 118 11 753 16 890
1996 - - 9 118 11 753 16 890
1997/98 p.a. - _ 9 302 11 753 16 890
1999 _ _ _ 11 753 16 890
2000/01 p.a. _ - - 11 972 16 890
2002/03 p.a. - - _ 16 890
2004/05 p.a. - - - » 17 186
GRAPH 8.31/
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GRAPH 8.31
GOLD PRODUCTION AND REVENUE
Years
Gold production decreases for all cases initially, be­
fore levelling off. The decrease for Case A is expected to be 
slower than for the other cases.
After rising initially, revenue for the cases at higher 
gold prices decline before levelling off. The exception is Case 
E, where there is no decline after the initial rise.
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GRAPH 8.32 
LEASE AND TAX
IT7 0  1980  1990 2 o o o  2010
Y e a rs
As it is to be expected, lease and tax payments follow 
e same pattern as revenue.
GRAPH 8.33/
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GRAPH 8.33 
DIVIDENDS
Years
The same comments as previously used for revenue and 
lease and tax payments, apply to the amounts available to share­
holders ,
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GRAPH 8.34
SHARE VALUES
Ce.nt& p e r  S h a re  
The ratio between share values at an 8% p.a. discount
rate is:
A 1,00
B 1,19
C 1,36
D 1,79
E 2,18
The share is relatively insensitive to changes in the 
gold price.
8.7/
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8.7 FREE STATE SAAIPLAAS GOLD MINING COMPANY, LIMITED
Production commenced in 1961, but as the grade did not 
live up to expectations and the mine was faced with closure, a 
scheme of arrangement was made with President Brand, whereby 
that company undertook to deliver crushed ore to Saaiplaas. As 
part of the scheme, President Brand acquired the entire share 
capital of Saaiplaas. The scheme ended in 1972.
To date, Saaiplaas has produced 156 167 kilograms of 
gold at an average value of 11,83 grams per ton. Until 1969, 
uranium was extracted from slime delivered to Virginia, but at 
present it is being stockpiled. It is assumed that production 
will recommence in 1976 as part of the President Brand uranium 
scheme.
Only the Basal Reef is exploited and no provision is 
made for production from the Leader Reef which is, to a limited 
extent, present on the property.
Future Estimates
Present treatment capacity is 135 OOO tons per month, 
whilst the mill capacity is 90 OOO tons. For Cases A and B, it 
is assumed that production from the present lease area will con­
tinue at the rate of 90 OOO tons per month for a period of five 
and nine years, respectively. The capacity beyond 90 OOO tons 
per month, i.e. 45 OOO tons is assumed to be utilized by Presi­
dent Steyn on a toll basis.
The mine has large reserves of low grade ore and for 
Cases C, D and E, it is estimated that the life could be ex­
tended considerably. A certain amount of capital expenditure 
is likely to be incurred on shaft sinking for the exploitation 
of these additional reserves. It is further assumed that from 
1978 onwards, the mine will utilize its full plant capacity of 
135 OOO tons per month.
Relative pay limits at various gold prices are esti­
mated to be as follows:
TABLE 8.25/
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TABLE 8.25 
DETERMINATION OF PAY LIMITS
Year Gold Price
£/°z
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 7,60 5,90 A
1974 60 8,05 5,20 B
1975 70 8,55 4,70 C
1976 80 9,05 4,35
1977 90 9,60 4,10
1978 lOO 10,60 4,10 D
1979 llO 11,25 3,95
1980 120 11,90 3,82
1981 130 12,65 3,75
1982 140 13,60 3,75
1983 150 14,40 3,70 E
Based on the above pay limits, it is estimated that the 
following tonnages will be available at the indicated average 
grade.
TABLE 8.26 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 5 OOO 8,0
B 9 OOO 7,6
C 14 OOO 7,1
D 20 OOO 6,5
E 27 OOO 5,8
Graph 8.35 shows the estimated tonnages available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 8.35/
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GRAPH 8.35 
AVAILABLE TONS
Based on the foregoing data, annual gold production,
total revenue from gold and uranium, lease and tax payments and
amounts available to shareholders are shown in Tables 8,27 and
8,28 and are illustrated in Graphs 8,36 to 8.39. Lease was de-
180termined from the formula y = 30 - ---  . Relative share valuesJ x
are not shown as the entire share capital is owned by President 
Brand; the amounts available to shareholders are therefore in­
cluded in the share value of that company.
TABLE 8.27/
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TABLE 8.27 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 8 OOO 8 OOO 8 OOO 8 OOO 8 OOO
1974 8 OOO 7 800 7 800 7 800 7 800
1975 8 OOO 7 510 7 OOO 7 500 7 500
1976 8 OOO 7 510 7 OOO 7 OOO 7 OOO
1977 8 OOO 7 510 7 OOO 6 500 6 500
1978 - 7 510 11 340 lO 044 10 044
1979 - 7 510 11 340 10 044 9 720
1980 - 7 510 11 340 lO 044 9 396
1981 - 7 510 11 340 10 044 8 570
1982/83 p.a. - _ 11 340 10 044 8 570
1984/86 p.a. - _ - lO 044 8 570
1987/91 p.a. - - - - 8 570
REVENUE - R. OOO'S
1973 10 371 10 371 lO 371 lO 371 lO 371
1974 10 371 12 134 12 134 12 134 12 134
1975 10 371 11 683 12 705 13 612 13 612
1976 14 061 15 373 16 395 18 210 18 210
1977 14 lOl 15 413 16 435 18 898 18 898
1978 2 630 14 313 23 212 29 112 29 112
1979 2 720 14 403 23 302 29 212 30 892
1980 2 790 14 473 23 372 29 292 32 485
1981 3 070 14 753 23 652 29 622 32 466
1982 3 370 3 370 23 952 32 872 37 938
1983 3 710 3 710 24 292 33 557 40 845
1984/86 p.a. 3 710 3 710 3 710 33 557 40 845
1987 3 710 3 710 3 710 7 515 40 845
1988 3 710 3 710 3 710 3 710 40 845
1989 - 3 710 3 710 3 710 40 845
1990/91 p.a. - - 3 710 3 710 40 845
1992/94 p.a. - - - 3 710 3 710
1995/98 p.a. - - - - 3 710
TABLE 8.28/
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TABLE 8.28 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R O O O ’S
1973 1 322 1 322 1 322 1 322 1 322
1974 1 322 2 051 2 051 1 358 1 358
1975 1 322 1 784 2 074 533 533
1976 2 594 3 114 3 504 427 427
1977 2 909 3 592 3 934 1 622 1 622
1978 796 2 898 4 503 5 541 5 438
1979 858 2 961 4 567 5 848 6 045
1980 907 3 084 4 615 5 903 6 278
1981 1 103 3 280 4 811 6 134 5 266
1982 1 312 1 312 5 392 8 401 7 830
1983 1 550 1 550 5 629 8 879 8 786
1984 1 550 1 550 1 550 8 879 8 786
1985/86 p.a. 1 550 1 550 1 550 9 177 8 786
1987 1 550 1 550 1 550 3 752 8 786
1988 1 550 1 550 1 550 1 200 8 786
1989 - 1 550 1 550 1 200 8 786
1990/91 p.a. - - 1 550 1 200 9 188
1992/94 p.a. - _ _ 1 200 733
1995/98 p.a. - - - - 733
DIVIDENDS - R O O O 1'S
1973 1 399 1 399 1 399 1 399 1 399
1974 1 399 1 933 1 933 1 526 1 526
1975 1 399 1 749 1 981 1 130 1 130
1976 2 367 2 609 2 741 1 343 1 343
1977 2 092 2 171 2 351 2 086 2 086
1978 434 1 865 2 957 3 989 3 952
1979 461 1 892 2 984 3 783 3 953
1980 482 1 939 3 005 3 807 4 129
1981 567 2 023 3 090 3 907 3 777
1982 658 658 3 308 4 889 4 995
1983 760 760 3 411 5 096 5 501
1984 760 760 760 5 096 5 501
1985/86 p.a. 760 760 760 5 198 5 501
1987 760 760 760 1 753 5 501
1988 760 760 760 639 5 501
1989 _ 760 760 639 5 501
1990/91 p.a. - - 760 639 5 639
1992/94 p.a. - - - 639 477
1995/98 p.a. - - - - 477
GRAPH 8.36/
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GRAPH 8.36 GRAPH 8.37
GOLD PRODUCTION REVENUE
Annual gold production remains constant for Cases A 
and B, although for Case B* it is at a slightly lower level be­
cause of the addition of low grade ore. Production for the 
other cases increases after an initial decline because of the 
higher tons milled.
Revenue increases during the earlier period because of 
uranium income for Case A, coupled with higher gold prices for 
the other cases. The revenue indicated after gold production 
ceases is due to the extraction of uranium from accumulated 
slime,
GRAPH 8.38/
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GRAPH 8.38
LEASE AND TAX
GRAPH 8.39 
DIVIDENDS
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Both lease and tax and amounts available to share­
holders show the same pattern as indicated by the revenue graph.
8.8 PRESIDENT BRAND GOLD MINING COMPANY, LIMITED
Since production commenced in 1954, the mine has pro­
duced 660 683 kilograms of gold at an average value of 23,4
grams per ton. As a member of the Free State joint uranium 
scheme, it produced 566 683 kilograms of oxide at an average 
value of 0,131 grams per ton during the period 1955 to 1961. A 
new uranium plant was recently erected, but production has been 
postponed: for the purposes of this study, it is assumed that
production will recommence in 1976.
In 1965, the company entered into a scheme of arrange­
ment with the Free State Saaiplaas company, whereby crushed ore
was sold to that company. As part of the scheme, President 
Brand acquired the entire share capital of Saaiplaas. The 
scheme ended in 1972.
Future Estimates
Provision is made for the current treatment rate of
195 OOO tons per month to be extended by 45 OOO tons to a total
of 240 OOO tons. A progressive reduction in grade is foreseen
as mining operations shift to the lower grade areas of the mine.
The/
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The southern portion of the mine is estimated to contain some 35 
million tons of ore at a grade of 8 grams per ton. The ex­
ploitation thereof will require an additional shaft and pro­
vision is made in Cases D and E for the sinking of such a shaft, 
thereby increasing the life by some 12 years. Apart from cap­
ital expenditure on this shaft, there is not likely to be any 
further major expenditure.
Relative pay limits at various gold prices are esti­
mated to be as follows:
TABLE 8.29 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ ton
Pay Limits 
g/t
Case
1973 50 9,20 7,10 A
1974 60 9,75 6,25 B
1975 70 10,35 5,70 C
1976 80 10,95 5,30
1977 90 11,60 5,00
1978 100 12,30 4,75 D
1979 H O 13,05 4,55
1980 120 13,85 4,45
1981 130 14,65 4,35
1982 140 15,55 4,28
1983 150 16,50 4,24 E
Based on the above pay limits, it is estimated that 
the following tonnages will be available at the indicated average 
grade„
TABLE 8.30 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 39 OOO 15,85
B 46 OOO 15,00
C 51 OOO 14,65
D 79 OOO 11,70
E 85 OOO 11,20
Graph/
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Graph 8.40 shows the estimated tonnage available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
GRAPH 8.40 
AVAILABLE TONS
Ions - trillions
Based on the foregoing data, annual gold production, 
total revenue from gold and uranium, lease and tax payments and 
amounts available to shareholders are shown in Tables 8.31 and 
8.32 and are illustrated in Graphs 8.41 to 8.44. Lease was
determined/
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determined from the formula y = 12,5 ---- . Share values at
various discount rates and based on 14 040 OOO issued shares are 
shown in Graph 8.45 and includes the amounts available for dis­
tribution from Free State Saaiplaas.
TABLE 8.31 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973/74 p.a. 53 280 53 280 53 280 53 280 53 280
1975 51 840 51 840 51 840 51 840 51 840
1976 48 960 48 960 48 960 48 960 48 960
1977 46 080 46 080 46 080 46 080 46 080
1978 43 200 41 760 41 760 41 760 41 760
1979 43 200 41 760 41 760 40 320 38 880
1980 43 200 41 760 40 320 37 440 36 OOO
1981 43 200 41 760 40 320 34 560 33 120
1982 43 200 41 760 40 320 31 680 30 240
1983/86 p.a. 41 760 38 160 37 699 28 022 26 726
1987/88 p.a. - 38 160 37 699 28 022 26 726
1989/90 p.a. - - 37 699 28 022 26 726
1991 - - - 28 022 26 726
1992/00 p.a. - - - 28 022 26 726
2001/02 p. a . - - - - 26 726
REVENUE - R OOO'S
1973 69 073 69 073 69 073 69 073 69 073
1974 69 073 82 887 82 887 82 887 82 887
1975 67 206 80 647 94 088 94 088 94 088
1976 65 932 78 627 91 321 104 016 104 016
1977 62 219 74 166 86 114 n o OlO llO OlO
1978 58 635 67 596 78 423 110 906 llO 906
1979 58 725 67 686 78 513 107 263 113 610
1980 58 795 67 756 75 970 99 865 114 800
1981 59 075 68 036 76 250 92 678 114 707
1982 59 375 68 336 76 550 85 511 113 140
1983/86 p.a. 57 848 63 075 72 133 76 367 107 655
1987/88 p.a. 3 710 63 075 72 133 76 367 107 655
1989/90 p.a. 3 710 3 710 72 133 76 367 107 655
1991 3 710 3 710 3 710 76 367 107 655
1992/93 p.a. - 3 710 3 710 76 367 107 655
1994/95 p.a. - - 3 710 76 367 107 655
1996/00 p.a. - - - 76 367 107 655
2001/02 p.a. - - - 3 710 107 655
2003/05 p.a. - - - 3 710 3 710
2006/07 p.a. - - - - 3 710
TABLE 8.32/
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TABLE 8.32 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 23 301 23 301 23 301 23 301 23 301
1974 23 301 30 883 30 883 27 968 27 968
1975 24 147 31 586 38 967 35 891 35 891
1976 22 186 29 149 36 016 39 395 39 395
1977 19 823 26 312 32 702 41 654 41 654
1978 17 543 22 131 27 810 44 137 44 137
1979 17 601 22 189 27 867 41 819 44 249
1980 17 984 22 592 26 249 37 112 43 288
1981 18 162 22 771 26 806 32 539 41 503
1982 18 353 22 961 26 997 27 980 38 583
1983/84 p.a. 17 381 19 615 24 188 22 596 33 049
1985/86 p.a. 17 721 19 615 24 188 22 596 33 624
1987/88 p.a. 1 210 19 974 24 188 22 596 33 624
1989/90 p.a. 1 210 1 210 24 567 22 596 33 624
1991 1 210 1 210 1 210 22 596 33 624
1992/93 p.a. - 1 210 1 210 22 596 33 624
1994/95 p.a. - - 1 210 22 596 33 624
1996/98 p.a. - - _ 22 596 33 624
1999/00 p.a. - - _ 23 070 33 624
2001/02 p.a. - - _ 820 34 268
2003/05 p.a. - - - 820 299
2006/07 p.a. - - - - 299
DIVIDENDS - R OOO' S
1973 15 276 15 276 15 276 15 276 15 276
1974 15 276 19 725 19 725 18 339 18 339
1975 15 563 19 922 24 253 22 790 22 790
1976 14 551 18 637 22 678 25 060 25 060
1977 13 200 17 015 20 783 26 498 26 498
1978 11 896 14 624 17 986 27 731 27 731
1979 11 929 14 657 18 018 26 405 27 947
1980 12 115 14 853 17 093 23 714 27 559
1981 12 217 14 955 17 375 21 100 26 702
1982 12 326 15 064 17 484 18 492 25 213
1983/84 p.a. 11 771 13 151 15 878 15 372 22 242
1985/86 p.a. 11 932 13 151 15 878 15 373 22 516
1987/88 p.a. 800 13 322 15 878 15 372 22 516
1989/90 p.a. 800 800 16 058 15 372 22 516
1991 800 800 800 15 372 22 516
1992/93 p.a. - 800 800 15 372 22 516
1994/95 p.a. - - 800 15 372 22 516
1996/98 p.a. - - - 15 372 22 516
1999/00 p.a. - - - 15 598 22 516
2001/02 p.a. - - - 614 22 822
2003/05 p.a. - - - 614 366
2006/07 p.a. - - - - 366
GRAPH 8.41/
-  3 5 1  -
G R A P H  8.41
G OLD P R O D U C T I O N
Gold production shows a sharp d e c line initially b e ­
fore levelling off. The large decline for Cases D and E, is 
due to the a d dition of large tonnages of low grade ore from the 
southern part of the mine.
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GR A P H  8,42 
RE V ENUE
Years
R e v e n u e  for Case A d eclines i nitially in line with 
lower gold production. For the other cases, the high e r  price 
is suffic i e n t  to offset the lower grade initially. The sharp 
decline towards the end of the life of the m ine is due to gold 
p r o d uction having s t o pped and the conti n u e d  t reatment of a c c u ­
m u l ated u r a n i u m  bearing slime.
GRAPH 8 . 4 3 /
-  3 5 3  -
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Lease and tax p a yments follow the same pattern as re­
venue. The large decline in payments during the early 1980's 
for Cases D and E, relative to Cases A, B and C, is due to the 
a d dition of low grade ore w h i c h  reduces the profit to revenue 
ratio, t h ereby lowering the lease and tax payable.
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G R A P H  8.44 
D I V I D E N D S
Years
As is to be expected, amounts avail a b l e  to s h areholders 
follow the same pattern as revenue and lease and tax payments.
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The ratio between share values at an 8 %  p.a. discount
rate i s :
A 1,00
B 1,29
C 1,60
D 2,00
E 2,43
The ratios b e t ween share values indicate an average 
pattern for a high grade m ine w ith a reason a b l y  long life.
8.9/
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8,9 P R E S I D E N T  s t e y n  g o l d  m i n i n g  c o m p a n y  l i m i t e d
Since production comme n c e d  in 1954, the m i n e  has p r o ­
duced 366 964 kilograms of gold at an average value of 12,05 
grams per ton. As part of the Free State joint uranium p r o ­
duction scheme, it produced 736 0 03 kilograms of uranium oxide 
at an average value of 0 , 1 3 8  grams per ton. It is assumed that 
the company will not recommence uranium production. To date, 
the only reef exploited was the Basal Reef, although the Leader 
Reef is present on the property. The c o m pany has entered into 
a tributing a greement w ith Sentrust to m ine the ore from the a d ­
jacent farm, Video, above the bott o m  level of the No. 4 shaft.
Future E stimates
P lans are in hand to increase the current mill c a ­
pacity of 215 O O O  tons per month to 27 0  O O O  tons by 1976 by u t ­
ilizing spare capacity at the Free State Saai p l a a s  mill. H o w ­
ever, for Cases C, D and E, it will be nece s s a r y  to increase its 
own plant because, for those cases, it is a s s umed that S aaiplaas 
will then require the full plant capacity for its own production. 
No provision is m ade for the min i n g  of ore from Video below the 
agreed depth, as it is assumed that a new m i n e  will be e s t a b ­
lished there. Follo w i n g  on the comple t i o n  of the No. 4 shaft,
no further m a j o r  capital exp e n d i t u r e  is envisaged.
R e l a t i v e  pay limits at various gold prices are e s t i ­
ma t e d  to be as follows:
T A B L E  8.33 
D E T E R M I N A T I O N  OF PAY LIMITS
Year Gold Price 
£/oz
Wo r k i n g  Costs 
R/ton
Pay Limit 
g/1
Case
1973 50 9,00 6,95 A
1974 60 9,55 6,15 B
1975 70 10,10 5,55 C
1976 80 10,70 5,15
1977 90 11,35 4,85
1978 100 12,05 4,65 D
1979 H O 12,75 4,45
1980 120 13,55 4,35
1981 130 14,35 4,25
1982 140 15,20 4,20
1983 150 16,10 4,15 E
Based/
-  357 -
Based on the above pay limits, it is estimated that 
the following tonnages w i l l  be a vailable at the i ndicated a v e ­
rage grade,
T A B L E  8.34 
OR E  POTEN T I A L
Case Tons - O O O ' S Gr a d e  - g/t
A 43 O O O 11,4
B 47 500 10,8
C 50 500 10,5
D 58 O O O 9,9
E 64 O O O 9,4
Graph 8.46 shows the estimated tonnage available at 
various pay limits as well as the average grade of ore mi n e a b l e  
at these limits.
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Based on the foregoing data, annual gold production, 
revenue, lease and tax payments and amounts available to s h a r e ­
holders are shown in Tables 8.35 and 8,36 and are illustrated 
in Graphs 8.47 to 8.50. Lease was determ i n e d  from the formula 
y = 12,5 - —  . Share values at various discount rates, based 
on 14 O O O  O O O  issued shares, are shown in Graph 8.51.
T A B L E  8.35 
A N N U A L  G OLD P R O D U C T I O N  A N D  R E V ENUE
Year Case A C ase B Case C Case 0 Case E
GOLD P R O D U C T I O N  - K I L O G R A M S
1973/74 p.a. 31 992 31 992 31 992 31 992 31 992
1975 34 375 34 375 34 375 34 375 34 375
1976 42 120 42 120 42 120 42 120 42 120
1977/78 p.a. 43 740 42 120 42 120 42 120 42 120
1979 43 740 42 120 40 500 38 880 37 260
1980 43 740 42 120 40 500 35 640 34 0 2 0
1981 40 500 37 260 36 288 34 02 0 32 400
1982 35 640 32 400 31 428 32 400 30 780
1983/86 p . a. 25 758 24 754 24 721 24 721 23 458
1987 - 24 754 24 721 24 721 23 458
1988 _ - 24 721 2 4 721 23 458
1989/91 p.a. - - - 24 721 23 458
1992/93 p.a. - - - - 23 458
R E V E N U E  - O O O ' S
1973 41 475 41 475 41 475 41 475 41 475
1974 41 475 49 770 49 770 49 770 49 770
1975 44 564 53 477 62 390 62 390 62 390
1976 54 605 65 526 76 447 87 368 87 368
1977 56 705 65 526 76 447 98 289 98 289
1978 56 705 65 526 76 447 109 210 109 210
1979 56 705 65 526 73 507 lOO 809 106 269
1980 56 705 65 526 73 507 92 408 105 849
1981 52 505 57 965 65 862 88 208 109 210
1982 46 204 50 404 57 041 84 007 111 730
1983/86 p.a. 33 393 38 509 44 868 64 098 91 232
1987 - 38 509 44 868 64 098 91 232
1988 - - 44 868 64 098 91 232
1989/91 p.a. - _ - 64 098 91 232
1992/93 p.a. - - - - 91 232
T A B L E  8 . 3 6 /
-  3 5 9  -
TABLE 8.36 
A N N U A L  LEASE A N D  TAX AN D  D I V I D E N D S
Year Case A Case B Case C Case D Case E
LEASE AN D TAX - R O O O S
1973 6 605 6 605 6 605 6 605 6 605
1974 9 315 13 565 13 565 13 565 13 565
1975 io 245 14 824 19 370 19 370 19 370
1976 13 649 19 323 24 964 30 494 30 494
1977 15 866 20 245 25 959 37 03 4 37 034
1978 16 00 2 20 387 26 109 42 582 42 582
1979 16 002 20 387 24 238 37 237 38 973
1980 16 002 20 387 24 238 31 893 36 951
1981 13 329 15 577 19 375 29 220 37 335
1982 9 321 10 767 13 762 26 548 37 07 4
1983/84 p . a . 1 170 3 198 6 018 13 881 22 0 6 0
1985 1 509 3 198 6 01 8 13 881 22 0 6 0
1986 1 509 3 557 6 018 13 881 22 06 0
1987 - 3 557 6 397 13 881 22 0 6 0
1988 - - 6 397 13 881 22 0 6 0
1989 _ - 13 881 22 0 6 0
1990/91 p . a . _ - - 14 355 22 06 0
1992/93 p.a. - _ - - 22 738
DI V I D E N D S  - R OO O ' S
1973 5 650 5 650 5 650 5 650 5 650
1974 6 939 9 466 9 466 9 466 9 466
1975 7 569 IO 290 12 995 12 995 12 995
1976 9 796 13 161 16 509 19 806 19 806
1977 IO 979 13 599 16 983 23 581 23 581
1978 11 043 13 667 17 05 4 26 886 26 886
1979 11 043 13 667 15 984 23 830 24 986
1980 11 0 43 13 667 15 984 20 774 23 996
1981 9 515 10 916 13 203 19 246 24 381
1982 7 223 8 166 9 995 17 718 24 407
1983/84 p.a. 2 563 3 838 5 566 10 475 16 008
1985 2 724 3 838 5 566 IO 475 16 008
1986 2 724 4 009 5 566 IO 475 16 008
1987 - 4 00 9 5 747 IO 475 16 008
1988 - - 5 747 IO 475 16 00 8
1989 - - - IO 475 16 008
1990/91 p.a. - - - IO 700 16 008
1992/93 p.a. - - - - 16 331
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G O L D  P R O D U C T I O N
GR A P H  8.48 
R E VENUE
Veqrs Years
The increase in annual gold production, initially, is 
due m a i n l y  to increased tons m i l l e d  and,to a lesser extent, to 
an increase in recovery grade as the bulk of operat i o n s  shift 
to the higher grade No. 4 Shaft area. The inclusion of low 
grade ore from 1980 onwards decreases gold production.
R e v e n u e  follows the same trend as gold production, 
except for the effect of hig h e r  gold prices wh i c h  to a large 
extent offsets lower grades.
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GRAPH 8.49 GRAPH 8.50
LEASE A N D  TA X  D I V I D E N D S
Lease and tax p ayments and amounts available to s h a r e ­
holders follow the same p a ttern as that followed by revenue.
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G R A P H  8.51 
SHARE VALUES
C e n ts  per Share .
The ratio between share values at an 8% p.a. discount
rate is:
A 1,00
B 1 - 28
C 1,59
D 2,28
E 2,76
The ratios are fairly average and indicate that the 
share is not very sensi t i v e  to changes in the price of gold.
8 .10/
-  3 6 3  -
8 . lO H A RMONY GOLD MIN I N G  COMPANY, LIMITED
H a r mony commenced m i l l i n g  in 1954 and to date, has 
p r oduced 427 916 k ilograms of gold at an average value of 12,43 
grams per ton. It became an uranium p r oducer in 1955 and since 
that date has produced 4 947 654 kilograms of uranium oxide at 
an average value of 0 , 2 0 8  kilograms per ton.
An agreement has been entered into w ith the a djoining 
Merrie s p r u i t  mine, w h e r e b y  Harmony's southern portion together 
w ith a portion of M e r r i e s p r u i t  is w o r k e d  as a unit and m i l l i n g  
takes place in the M e r r i e s p r u i t  plant. H a r mony rents the plant 
at a rate of Rl,81 per total ton m i l l e d  and pays a royalty of 
45,3 cents per ton of ore o b tained from the Merrie s p r u i t  lease 
area. The income from this source, together with royalties re­
ceived from Virginia, enables Merrie s p r u i t  to repay its loans.
The loans are held by Vir g i n i a  - M e r r i e s p r u i t  Investments (V.M.I.) 
w hich also has a s h a reholding in the Vir g i n i a  and Merrie s p r u i t  
companies. H a r mony owns 50% of the shares of V.M.I. The e f ­
fect of this agreement is that Harmony receives a tax a dvantage 
to the tune of 7 1% of the rent and royalty paid, whi l s t  it re­
ceives 50 %  of this amount in the form of d ividends free of tax.
The agreement is due to end w h e n  Merri e s p r u i t  has repaid its loan 
commitments, but for the purposes of this study, it is assumed 
that the a r r angement will continue to the end of the life of H a r ­
mony.
Future Esti m a t e s
The present m i l l i n g  rate is 290 O O O  tons per month, 
which includes the 70 O O O  tons m i l l e d  at the Merrie s p r u i t  plant.
To date, only the Basal Reef has been exploited, but for Cases B, 
C, D and E, p rovision is m a d e  for ore to be o btained from the 
Leader Reef. To exploit the area w est of the de Bron fault, an 
additional shaft will have to be sunk.
R e l a t i v e  pay limits at various gold prices are e s t i ­
m a t e d  to be as follows:
T A B L E  8 . 3 7 /
-  3 6 4  -
TABLE 8.37 
D E T E R M I N A T I O N  O F  PAY LIMITS
Year Gold Price 
0/oz
W o r k i n g  Costs 
R/ ton
Pay Limits 
g/t
Case
1973 50 8,20/8,60* 6,35/6,50* A
1974 60 8, 7 0 /9,10* 5,60/5,75* B
1975 70 9,20/9,60* 5,05/5,20* C
1976 80 9,75 4,70
1977 90 10,75 4,60
1978 100 11,40 4,40 D
1979 110 12,10 4,25
1980 120 12,80 4, lO
1981 130 13,55 4,00
1982 140 14,40 3,95
1983 150 15,25 3,92 E
* From 1977 onwards - includes the additi o n a l  cost of e x ­
ploiting the area w est of the de Bron fault.
Based on the above pay limits, it is e stimated that 
the following tonnages will be a vailable at the indicated a v e ­
rage grade.
TABLE 8.38 
O R E  POTEN T I A L
Case Tons - O O O ' S Grade - g/t
A 36 O O O 8,50
B 41 500 8,20
C 45 500 7,95
D 50 O O O 7,55
E 53 O O O 7,35
Graph 8.52 shows the estimated tonnage avail a b l e  at 
various pay limits as w ell as the average grade of ore m i n e a b l e  
at these limits.
GRAPH 8 . 5 2 /
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A V A I L A B L E  TONS
Io n s  -  M illio n s
B a s e d  on the foregoing data, annual gold production,
total revenue from gold and uranium, lease and tax payments and
amounts avai l a b l e  to shareholders, are shown in Tables 8.39 and
8 .40 and are illustrated in Graphs 8.53 to 8.56. Lease was de-
162
termined from the formula y = 27 - ---- . Share values at
J x
various d i scount rates and based on 18 O O O  O O O  issued shares, 
are shown in Graph 8.57 and includes divi d e n d s  from Vi r g i n i a  - 
M e r r i e s p r u i t  - I n v e s t m e n t s .
T A B L E  8 , 3 9 /
-  3 6 6  -
TABLE 8.39
A N N U A L  GOLD P R O D U C T I O N  A N D  R E V E N U E
Year C ase A Case B C ase C C ase D C ase E
GOLD P R O D U C T I O N  - K I L O G R A M S
1973 29 580 29 580 29 580 29 580 29 580
1974 29 580 28 884 28 884 28 884 28 884
1975 29 580 28 397 27 422 28 188 28 188
1976 29 580 28 297 27 422 27 144 27 144
1977 29 580 28 397 27 422 26 448 26 448
1978 29 580 28 397 27 422 25 752 25 752
1979 29 580 28 397 27 422 25 334 25 05 6
1980/83 p.a. 29 580 28 397 27 422 25 334 24 256
1984/85 p.a. - 28 397 27 422 25 334 24 256
1986 - - 27 422 25 334 24 256
1987 - _ - 25 334 24 256
1988 - - - - 24 256
R E V E N U E  - F OO O ' S
1973 43 228 43 228 43 228 43 228 43 228
1974 45 578 52 165 52 165 52 165 52 165
1975 44 558 50 387 55 981 57 371 57 371
1976 42 978 48 807 54 401 60 934 60 934
1977 44 808 50 637 56 231 68 177 68 177
1978 45 141 50 970 56 564 73 563 73 563
1979 44 698 50 527 56 121 72 03 8 77 812
1980 44 893 50 722 56 316 72 233 82 0 1 4
1981 45 181 51 O l O 56 604 72 521 88 591
1982 47 948 53 777 59 371 75 288 97 647
1983 48 548 54 377 59 971 75 888 104 536
1984/85 p.a. - 54 377 59 971 73 958 102 606
1986 - - 59 971 73 958 102 606
1987 - - - 73 958 102 606
1988 - -- - - 102 606
T A B L E  8 . 4 0 /
-  3 6 7  -
T A B L E  8.40
A N N U A L  LEASE A N D  TAX A ND D I V I D E N D S
Year Case A | C ase B C ase C Case D Case E
LEASE AN D TAX - R O O O 'S
1973 5 619 5 619 5 619 5 619 5 619
1974 6 879 io 061 10 061 9 987 9 987
1975 6 0 5 0 8 709 11 209 11 992 11 992
1976 4 956 7 617 IO 116 12 851 12 851
1977 5 879 8 598 11 156 16 0 6 0 16 060
1978 6 107 8 827 11 385 17 999 17 999
1979 5 804 8 522 11 0 8 0 16 950 18 922
1980 5 938 8 656 11 215 17 08 4 19 805
1981 6 136 8 854 11 413 17 282 22 175
1982 7 540 10 039 12 598 18 350 24 617
1983 7 952 10 452 13 O l O 18 762 27 167
1984 - 10 687 13 Ol O 18 269 26 956
1985 - IO 687 13 260 18 269 26 956
1986 - - 13 260 18 562 26 956
1987 - - - 18 562 27 352
1988 - - - - 27 352
D I V I D E N D S - R OOO' s
1973 4 042 4 042 4 04 2 4 04 2 4 042
1974 3 425 4 990 4 990 4 963 4 963
1975 3 365 4 693 5 948 6 320 6 320
1976 4 406 5 734 6 989 8 388 8 388
1977 4 851 6 201 7 477 9 997 9 997
1978 4 955 6 305 7 581 11 033 11 03 3
1979 4 817 6 166 7 443 10 556 11 628
1980 4 878 6 227 7 504 IO 617 12 205
1981 4 968 6 317 7 594 IO 707 13 471
1982 5 650 6 919 8 195 11 266 14 912
1983 5 837 7 107 8 383 11 453 16 263
1984 - 7 192 8 383 11 156 16 0 7 0
1985 - 7 192 8 474 11 156 16 07 0
1986 - - 8 474 11 263 16 07 0
1987 - - - 11 263 16 214
1988 - - - - 16 214
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GOLD P R O D U C T I O N
GRAPH 8.54 
R E V E N U E
Except for a d j u s t m e n t s  for the mini n g  of lower grade 
ore for the cases at higher gold prices, annual gold p r o d uction 
is expected to remain constant.
The s l ightly rising trend shown for revenue despite 
constant gold production, is due to increasing u r a nium income.
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LEASE A N D  TAX
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D I V I D E N D S
Years Years
Lease and tax p a yments and a m ounts a vailable to s h a r e ­
holders follow the same p a t tern as that followed by revenue.
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G R A P H  8.57 
S H A R E  VAL U E S
C e n ts  p e r S h a re -
The ratio between share values at an 8 %  p.a. discount
rate is:
A 1,00
B 1,28
C 1,58
D 2,22
E 2,72
The ratios are s lightly below average, indicating that 
the share value is relatively i n s ensitive to changes in the gold 
price.
8 .11/
-  37 1  -
8.11 V I R G I N I A  O R A N G E  F REE S T A T E  GOLD M I N I N G  COMPANY, LIMITED
The company c o m m e n c e d  m i l ling in 1954 and to date, it 
has produced 206 132 kilo g r a m s  of gold at an a v erage value of 
8,26 grams per ton. Since 1955, uranium has contributed 
5 127 09 7  kilograms of oxide at an average value of 0 , 2 4 2  kilo-r 
grams per ton. The gold and uranium p r o d uction shown above in­
cludes that obtained from min i n g  in the H a r m o n y  and M e r r i e s p r u i t  
lease areas and slime ob t a i n e d  from Free State Saaiplaas, At 
present, Vi r g i n i a  is e x p l o i t i n g  a part of the Merrie s p r u i t  lease 
area on a royalty basis - this area cont r i b u t e s  about 5 0% of the 
tons to the mill. It is expected that the c o ntribution from 
M e r r i e s p r u i t  will p r o g r e s s i v e l y  increase. B e c ause the royalty 
is treated as a cost item, costs w ill increase at a higher rate 
than the allow a n c e  m ade for inflation.
To date, m i n i n g  o p e r ations have been condu c t e d  m a i n l y  
on the Basal Reef, but the Leader Reef could prove to be a 
source of low grade tonnage in future.
F uture Estimates
The current m i l l i n g  rate of 135 O O O  tons per m o n t h  is 
expected to be m a i n t a i n e d  in future. No p rovision is m a d e  for 
any m a j o r  expe n d i t u r e  on capital account.
R e l a t i v e  pay limits at various g old prices are e s t i ­
m a t e d  to be as follows:
TABLE 8.41 
D E T E R M I N A T I O N  O F  PA Y  LIMITS
Year Gold Price 
0/oz
W o r k i n g  Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 8 ,00 6,15 A
1974 60 8,55 5,50 B
1975 70 9,15 5,05 C
1976 80 9,80 4,70
1977 90 10,50 4,50
1978 100 11,20 4,30 D
1979 H O 12,00 4,20
1980 120 12,85 4,13
1981 130 13,75 4,08
1982 140 14,70 4,05
1983 150 15,75 4,05 E
Based/
-  3 7 2  -
B a s e d  on the above pay limits, it is estimated that 
the following tonnages will be available at the indicated average 
g r a d e .
TABLE 8.42 
OR E  POTE N T I A L
Case Tons - O O O ' S Grade - g/t
A 14 400 5,95
B 15 500 5,90
C 17 O O O 5,85
D 21 O O O 5,55
E 26 O O O 5,28
Graph 8.58 shows the estimated tonnage avai l a b l e  at 
various pay limits as well as the average grade of ore m i n e a b l e  
at these limits.
GR A P H  8.58 
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Ba s e d  on the foregoing data, annual gold production,
revenue from gold and uranium, lease and tax payments and amounts
a vailable to shareholders, are shown in Tables 8.43 and 8.44 and
are i l l ustrated in Graphs 8.59 to 8.62. Lease was determined
120
from the formula y = 20 - — —  . Share values at various d i s ­
count rates and based on 13 278 950 issued shares are shown in 
Graph 8.63.
TABLE 8.43 
A N N U A L  G OLD P R O D U C T I O N  A N D  R E V E NUE
Year Case A Case B Case C
1
C a s e  D Case E
GOLD P R O D U C T I O N  - K I L O G R A M S
1973 IO 0 8 0 IO 0 8 0 IO 0 8 0 IO 0 8 0 IO 0 8 0
1974 9 600 9 600 9 6CO 9 600 9 600
1975 9 600 9 344 9 248 9 280 9 280
1976 9 600 9 344 9 248 9 120 9 120
1977 9 600 9 344 9 248 8 9 60 8 9 60
1978 9 600 9 344 9 248 8 544 8 480
1979 9 600 9 344 9 248 8 544 8 320
1980/81 p.a. 9 008 9 344 9 248 8 544 7 920
1982 - 9 344 9 248 8 544 7 920
1983 - _ 9 248 8 544 7 920
1984/85 p.a. - - - 8 544 7 920
1986/88 p.a. - - - - 7 920
R E V E N U E  - R O O O ' S
1973 14 961 14 961 14 961 14 961 14 961
1974 13 838 16 327 16 327 16 327 16 327
1975 13 862 15 952 18 201 18 259 18 259
1976 14 512 16 602 18 851 20 983 20 983
1977 17 119 19 209 21 458 25 582 25 582
1978 17 613 19 703 21 952 27 320 27 154
1979 17 772 19 862 22 111 27 479 29 056
1980 15 767 18 625 20 874 26 242 28 731
1981 15 913 18 771 21 0 2 0 26 388 30 931
1982 - 18 771 21 0 2 0 26 813 33 409
1983 - - 21 02 0 27 278 35 928
1984/85 p.a. - - - 27 278 35 928
1986/88 p.a. - - - - 35 928
T A B L E  8 . 4 4 /
-  3 7 4  -
TABLE 8.44
A N N U A L  LEASE A N D  TA X  A N D  D I V I D E N D S
Year Case A C ase B Case C C ase D Case E
LEASE AN D TAX - R O O O S
1973 213 213 213 213 213
1974 - 491 491 473 473
1975 - 195 1 008 1 OO O 1 O O O
1976 - 552 1 365 1 967 1 967
1977 1 377 2 138 2 951 4 036 4 036
1978 1 664 2 425 3 238 4 286 4 177
1979 1 744 2 506 3 319 4 360 4 576
1980 498 1 733 2 546 3 597 3 469
1981 567 1 841 2 654 3 660 3 955
1982 - 1 841 2 654 3 908 4 617
1983 _ _ 2 654 4 181 5 189
1984/85 p.a. - - - 4 234 5 189
1986 _ _ _ - 5 189
1987/88 p.a. - - - - 5 260
D I V I D E N D S - R OOO' S
1973 987 987 987 987 987
1974 73 1 185 1 185 1 177 1 177
1975 28 1 039 1 514 1 514 1 514
1976 574 1 227 1 703 2 082 2 08 2
1977 1 604 2 048 2 524 3 225 3 225
1978 1 753 2 197 2 673 3 434 3 378
1979 1 796 2 241 2 717 3 474 3 659
1980 1 154 1 843 2 319 3 0 8 0 3 176
1981 1 192 1 897 2 373 3 116 3 511
1982 - 1 897 2 373 3 245 3 937
1983 - - 2 373 3 387 4 328
1984/85 p.a. - - - 3 409 4 328
1986 _ _ _ - 4 328
1987/88 p.a. - - - - 4 358
GRAPH 8 . 5 9 /
T
o
n
s
-  37 5  -
GR A P H  8.59
GOLD P R O D U C T I O N
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Gold produc t i o n  for C ase A  remains fairly constant, e x ­
cept for two adj u s t m e n t s  for lower grade ore. For the cases at 
higher gold prices, a d j u s t m e n t s  are m a d e  for the m i n i n g  of a d ­
ditional low grade ore.
The fluctuation in revenue w h i l s t  gold p r o d uction re­
ma i n s  constant, is due to u r a n i u m  income v a r ying from year to 
year.
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G R A P H  8.61 
LEASE A N D  TAX
G R A P H  8.62 
D I V I D E N D S
1970 1980 19*10 2 ooo
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Lease and tax payments and a m o unts available to s h a r e ­
holders follow the same p a t tern as revenue except that the m o v e ­
m e n t s  are m o r e  exag g e r a t e d  b e c a u s e  of the m a r g i n a l  nature of the 
profits. Fo r  Case A, no lease or tax is payable for the period 
1974 to 1976.
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GR A P H  8.63 
S H A R E  VAL U E S
C e n ts per Share 
The ratio between share values at an 8% p.a. discount
rate is:
A 1,00
B 1,84
C 2,36
D 3,39
E 4,41
The above ratios s how that the share value is s ensitive 
to changes in the gold price. This is due m a i n l y , t o  the m a r ­
ginal nature of the ore being mined.
8 . 12/
-  37 8  -
8.12 D E F U N C T  MINES
The only defunct m ine is Merriespruit, which p r o ­
duced 4 197 kilograms of gold at an average value of 8,1 grams 
per ton from March, 1956 to October, 1956, before being flooded. 
The greater part of the lease area is now being wor k e d  by V i r ­
ginia and Harmony on a tribute basis. It is assumed that these 
arran g e m e n t s  will continue and that M e r r i e s p r u i t  will not again 
commence production on its own account.
8.13 NE W  M I N E S  - JEANETTE
The company was floated in 1949 and sank a shaft. 
However, initial d e v e lopment results w ere not encouraging, with 
the result that u n d e rground stoping o p e r ations never commenced.
It is e stimated that the lease area contains 40 O O O  O O O  
tons of Basal R eef at an average value of 6 grams per ton.
Little is known about the B Reef, but from b orehole information 
and ext r a p o l a t i n g  values from Loraine, it is assumed that the 
lease area contains 20 m i l l i o n  tons at an a v e rage value of 5,5 
grams per ton. The above tonnage should be sufficient to s u p ­
port a m i n e  m i l l i n g  at a rate of 200 0 0 0  tons per month.
C a p ital expenditure to bring the m i n e  to the full p r o ­
duction stage is estimated at R6 0  m i l l i o n  in terms of 1972 
prices. W o r king costs should be of the same order as those o b ­
taining on W e l k o m  mine, i.e. R 8 , 8 0  per ton milled. The m i n e  is 
not a viable p r o p osition at the gold price used for Cases A, B 
and C.
No p rovision is m a d e  for u r a nium production.
R e l a t i v e  pay limits at various gold prices are e s t i ­
mated to be as follows:
T A B L E  8 . 4 5 /
-  3 7 9  -
TABLE 8.45 
D E T E R M I N A T I O N  O F  PA Y  LIMITS
Case Gold Price 
$ / oz
Wo r k i n g  Costs 
R/ ton
Pay Limit
g/1
A 50 8,80 6,80
B 60 9,35 6,00
C 70 9,90 5,20
D lOO 11,80 4,55
E 150 15,75 4,05
The ore potential for Cases D and E are e stimated to 
be as follows:
T A B L E  8.46 
O R E  POTE N T I A L
Case Tons - OO O ' S Grade - g/t
D 60 O O O 5,83
E 65 OO O 5,71
B ased on the foregoing data, annual gold production, 
revenue, lease and tax p a yments and amounts a vailable to s h a r e ­
holders are shown in Table 8.47 and are i l l ustrated in Graphs
8.64 to 8.65. Lease was determined from the formula
60 480
y = IO - —  and tax on the formula y = 60 - with a capital
a llowance of 8%. Rel a t i v e  rates of return on capital for the
two cases c o n s idered are shown in Graph 8.66.
T A B L E  8 . 4 7 /
-  3 8 0  -
TABLE: 8.47
A N N U A L  SOLD PRODUCTION, REVENUE, LEASE, TA X  A N D  DIVI D E N D S
Y e c r Case D Case E Case D C ase E
GOLD P R O D U C T I O N  - K I L O G R A M S R E V E N U E  - R O O O ’S
1973/79 P.a. _
1980 3 498 3 498 9 0 7 0 IO 884
1981 6 996 6 996 18 139 23 581
1982 11 660 11 660 30 232 42 325
1983/05 p.a. 13 992 13 680 36 279 53 205
2006/07 p.a. - 13 680 - 53 205
LEASE A N D  TAX - R OOO': D I V I D E N D S - R O O O ' S
1973/76 p.a. _ _ _
1977 - - -5 O O O -5 O O O
1978 - - -15 900 -15 900
1979 - - -16 800 -16 800
1980 - - -15 910 -14 966
1981 - - -6 021 -3 219
1982 - _ 3 932 9 925
1983/86 p.a. - - 6 959 14 105
1987 - 1 089 7 259 13 016
1988 - 1 139 7 259 13 316
1989 - 6 702 7 259 7 753
1990/97 p.a. - 6 803 7 259 7 652
1998/03 p.a. 513 6 803 6 745 7 652
2004/05 p.a. 585 6 803 7 373 7 652
2006/07 p.a. - 7 481 - 7 924
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G R A P H  8.64 
GOLD P R O D U C T I O N  A N D  R E V E N U E
Y e a rs
Gold p r o d uction is assumed to c o mmence in 1980 and 
rapidly build up to a m a x i m u m  by 1983,
GRAPH 8 . 6 5 /
-  3 8 2  -
GRAPH 8»65 
LEASE, TAX A N D  DIVID E N D S
Y e a rs
For Case D, lease payments c o mmence in 1998, No tax 
is payable over the life of the mine. For Case E, lease p a y ­
m e n t s  commence in 1987 and tax payments in 1989.
The negative amounts shown are p r e - p r o d u c t i o n  e x ­
penditure. The decline in amounts avai l a b l e  to s h a reholders 
in 1989 for C ase E is because of the commen c e m e n t  of tax p a y ­
ments.
GRAPH 8 . 6 6 /
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GR A P H  8,66 
R A T E  O F  R E T U R N
The rate of .return of 7 . 6 %  p.a, for C ase D, appears 
inadequate but it is assumed that the m ine will be e s t ablished 
w i t h  the h ope that a bet t e r  return can be obtained. Case E 
gives a return of 14,4%.
8.14/
-  3 8 4  -
8.14 NEW M I N E S  - VIDEO - V E R M E U L E N S K R A A L
This area lies to the south of the Pres i d e n t  Brand and 
Presi d e n t  Steyn mi n e s  and w est of the H a r mony and Merrie s p r u i t  
properties. D r illing results in the n o rthern part showed good 
values and by e x t r a p olating values from H a rmony and Merriespruit, 
it is esti m a t e d  that for C a s e s  B, C and D, some 130 m i l l i o n  tons 
can be e c o n o m i c a l l y  m i n e d  at an average grade of IO grams per 
ton. For Case E, it is e xpected that 150 m i l l i o n  tons could be 
available. In arriving at these tonnages, cognis a n c e  was taken 
of both the Basal and Leader Reefs.
The large area could justify a m i n e  of 400 0 0 0  tons 
per month or two mines of 20 0  O O O  tons per mo n t h  each. In the 
estimates, p rovision is m a d e  for a single large m ine which wo u l d  
require exp e n d i t u r e  on capital account of the order of R145 
m i l l i o n  at 1972 prices to bring the m i n e  to full production.
W o r k i n g  costs are likely to be of the same order as 
those obtai n i n g  at Presi d e n t  Steyn, i.e. R 9 , 0 0  per ton mil l e d  in 
terms of 1972 prices. No provision is m ade for uranium p r o ­
duction.
R e l a t i v e  pay limits at various gold prices are e s t i ­
m a t e d  to be as follows:
TA B L E  8,48 
D E T E R M I N A T I O N  O F  PAY LIMITS
Case Gold Price 
0/02
W o r k i n g  Costs 
R/ton
Pa y  Limit 
g/t
A 50 9,00 6,95
B 60 9,55 6,15
C 70 IO, 10 5,55
D 100 12,05 4,65
E 150 16,10 4,15
The/
-  38 5  -
The ore potential for Cases B, C, D and E, are e s t i ­
ma t e d  to be as follows:
T A B L E  8.49 
O R E  P O T E N T I A L
Case Tons - OOO'S Grade - g/t
B 130 O O O 10,00
C 130 O O O 10,00
D 130 0 0 0 10,00
E .150 O O O 9,25
B a s e d  on the foregoing data, annual gold production, 
revenue, lease and tax p a yments and amounts avail a b l e  to s h a r e ­
holders are shown in Table 8 , 5 0  and are i l l u strated in Graphs 
8,67 to 8,69. Lease was de t e r m i n e d  from the formula y = 10 - ■ 
and tax from the formula y = 60 - w ith a capital allowance
of 8 % , R e l a t i v e  rates of return on capital for the four cases 
consid e r e d  are shown in Graph 8.70.
T A B L E  8 , 5 0 /
-  3 8 6  -
TABLE 8.50
A N N U A L  G OLD PRODUCTION, REVENUE, LEASE, T AX A N D  D I V I D E N D S
Year Ca s e  B Case C Case D Case E
G OLD PR O D U C T I O N  - KILOG R A M S
1973/77 p.a. —
1978 6 O O O 6 O O O 6 O O O 6 O O O
1979 15 O O O 15 O O O 15 O O O 14 700
1980 25 O O O 25 OO O 25 O O O 24 O O O
1981 40 O O O 40 OCX) 40 O O O 37 600
1982/06 p.a. 48 O OO 48 O O O 48 OO O 44 160
2 0 0 7 / 1 0  p.a. - - - 44 160
R E V E N U E  - R O O O ' S
1973/77 p.a. _ _ _
1978 9 334 lO 890 15 557 15 557
1979 23 335 27 225 38 892 41 926
1980 38 892 45 374 64 821 74 673
1981 62 228 72 599 103 713 126 737
1982 74 673 87 119 124 455 160 299
1983/06 p.a. 74 673 87 119 124 455 171 749
2 0 0 7 / 1 0  p.a. _ - - 171 749
LEASE A N D  TAX - R O O O ■S
1973/82 p.a. - _ _
1983 _ - _ 9 756
1984 - _ 18 394 51 107
1985/89 p.a. - _ 35 721 51 107
1990 _ 463 35 721 51 107
1991/93 p.a. - 2 196 35 721 51 107
1994 _ 12 501 35 721 51 107
1995/04 p.a. 14 528 37 748 53 789
2 0 0 5/06 p.a. _ 15 034 38 255 53 789
2 0 0 7/08 p.a. - - - 53 789
2 0 0 9 / 1 0  p.a. _ _ - 54 510
D I V I D E N D S  - R O O O ’S
1973 — -
1974 -lO O O O -10 O O O -lO O O O -10 O O O
1975 -17 O O O -17 OO O -17 O O O -17 O O O
1976/77 p.a. -31 500 -31 500 -31 500 -31 500
1978 -29 396 -27 840 -23 173 -23 173
1979 -13 440 -9 550 2 117 -4 424
1980 -9 933 -3 451 15 996 12 223
1981 -4 672 5 699 36 813 40 137
1982 11 533 23 979 61 315 75 919
1983 13 333 25 779 63 115 80 013
1984 13 333 25 779 44 722 38 661
1985/89 p.a. 13 333 25 779 27 395 38 661
1990 13 333 25 316 27 395 38 661
1991/93 p.a. 13 333 23 583 27 395 38 661
1994 13 333 13 278 27 395 38 661
1995/04 p.a. 16 133 14 051 28 167 39 682
2 0 05/06 p.a. 16 833 14 24-5 28 360 39 682
2 0 07/08 p.a. _ _ - 39 682
i 2 0 0 9 / 1 0  p.a. - - 39 958
GRAPH 8 . 6 7 /
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G R A P H  8.67 
GOLD P R O D U C T I O N  A N D  R E V E N U E
Vears
Gold produc t i o n  c ommences in 1978 and rapidly builds 
up to m a x i m u m  output by 1982. Annual output remains constant 
t hereafter for all cases.
GRAPH 8 , 6 8 /
-  3 8 8  -
G R A P H  8 B68 
LEASE A N D  TAX
Lease and tax p ayments commence in 1990, 1984 and 1983 
for Cases C, D and E, respectively, and i ncreases rapidly t h e r e ­
after until a plateau is reached. The hig h e r  payments in the 
mid 1990's is because of lower capital expenditure. No lease or 
tax is payable for Case B.
GRAPH 8 . 6 9 /
-  3 8 9  -
G R A P H  8.69 
DIVID E N D S
'fears
The negative a m o unts shown for the initial period are 
due to p r e - p r o d u c t i o n  capital expenditure. Thereafter, amounts 
available to shareh o l d e r s  increase rapidly until a peak is 
reached. The decline in divid e n d s  in the m id - 1980's for 
C a s e s  D and E and in the mi d  - 1990's for C ase C, is due to the 
commencement of lease and tax payments. No lease or tax is 
payable for C ase B,
GRAPH 8 . 7 0 /
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GRAPH 8.70 
RATE O F  RETURN
Gold p ric e  -  S/ouoce
Rates of return for the various cases are:
Case B 6,5%
C 10,5%
D 19,3%
E 21,5%
The shape of the curve is affected by the non payment 
of lease and tax for Case B. It is problematical whether a 
mine will be exploited at a gold price of $ 60 per ounce: it is 
included, however, for that case because it is thought that the 
management will expect a higher price in future,
8.15 /
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8 .15 NEW MINES - ERFDEEL
The area is situated to the east of Welkom mine but 
not adjoining it. The reef occurs at fairly shallow depth 
which would make for considerably cheaper mining conditions. 
Diamond drill values were obtained on the Basal and B Reefs.
From borehole information, it would appear that some 45 million 
tons would be available at an average value of 5 grams per ton. 
Capital expenditure to establish a mine to produce at the rate 
of 150 OO O  tons per month, could be of the order of R50 million 
in terms of 1972 prices, whilst working costs could approximate 
R7 per ton.
At a gold price of 0150 per ounce, the area could just 
be considered as viable and in this study, therefore, Case E 
only is considered. Preliminary work is assumed to commence in 
1983, Allowing for inflation, working costs are likely to be 
R14 per ton, requiring a pay limit of 3,60 grams per ton.
Table 8.51 shows the annual gold production, revenue, tax and 
lease payments and amounts available to s h a r e h o l d e r s , whilst
Graph 8.71 illustrates these factors. Lease was determined
80 480from a formula y = 10 - —  and tax from the formula y = 60 - .-. .
The rate of return for Case E is 10,8%.
TABLE 8.51
A NNUAL GOLD PRODUCTION, REVENUE, L E A S E , 
TAX AND DIVIDENDS FOR CASE E
Year Gold Production 
Kilograms
Revenue 
R OOO'S
Lease & Tax 
R OOO'S
Dividends 
R OOO'S
1973/82 p.a. _ ... _
1983 - - -5 OOO
1984/86 p.a. - - - -17 OOO
1987 3 OOO 11 668 - -13 732
1988 6 OOO 23 335 - -465
1989 9 OOO 35 003 - 2 803
1990 9 OOO 35 003 - 4 803
1991 9 OOO 35 003 - 6 803
1992/05 p.a. 9 OOO 35 003 - 9 103
2006 9 00 0 35 003 253 8 850
2007/10 p.a. 9 OOO 35 003 637 8 466
2011/12 p.a. 9 OOO 35 003 709 9 094
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GRAPH 8.71
GOLD PRODUCTION, REVENUE. L E A S E . TAX AND DIVIDENDS
The decision to exploit the area is assumed to be taken 
in 1982, with actual expenditure commencing in 1983. After the 
start cf production in 1987, it is expected that the tonnage will 
rapidly build up to maximum output by 1989. Lease payments com­
mence in 2006, No tax is payable over the life of the mine.
The negative amounts shown for the initial stage is because of 
pre-production capital expenditure. The return on capital is 
8 .8 %  p.a. 8.16/
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S. 16 OTHER NEW MINES
Interest has revived in gold prospecting and in a 
number of places, diamond drilling is being conducted. Of 
special interest is the area to the south of the Virginia sec 
tion of the Free State goldfield. However, at this stage no 
prediction can be made of the likelihood of any discoveries.
8,17 SUMMARY
A  summary of total annual gold production, revenue, 
lease and tax payments and amounts available to shareholders 
the Orange Free State Goldfields are given in Tables 8.52 to 
Annual gold production for these cases are illustrated in Gra 
8.72.
f o r
8.55.
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TABLE 8.52
SUMMARY OF  GOLD PRODUCTION FOR THE FREE STATE GOLDFIELDS
- KILOGRAMS -
Year Case A Case B Case C Case D Case E
1973 315 571 315 571 315 571 315 571 315 571
1974 309 233 304 928 304 928 304 928 304 928
1975 305 412 295 169 291 596 294 665 294 665
1976 307 553 294 598 285 819 285 325 285 325
1977 304 133 287 358 276 379 268 736 268 736
1978 289 533 281 704 279 879 267 297 267 233
1979 260 773 285 746 275 497 259 623 252 626
1980 202 173 272 166 271 225 263 439 248 902
1981 196 733 235 724 273 263 270 801 251 700
1982 182 865 231 354 236 373 269 657 256 057
1983 170 443 210 764 227 045 248 494 240 073
1984 140 863 210 764 206 457 228 074 235 053
1985 125 838 210 764 206 457 226 666 222 125
1986 98 406 182 367 206 457 218 122 210 155
1987 30 888 182 367 179 035 208 078 213 155
1988 23 100 131 153 179 035 182 744 216 155
1989 23 100 80 762 154 314 182 744 186 979
1990 23 lOO 80 762 128 567 182 744 186 979
1991 23 lOO 80 762 90 867 182 744 186 979
1992 23 lOO 80 762 79 068 158 023 178 409
1993 23 lOO 71 562 79 068 141 622 178 409
1994/95 p.a. - 71 562 79 068 120 324 154 951
1996 - 48 OOO 79 068 120 324 154 951
1997/98 p.a, - 48 OOO 70 264 120 324 135 554
1999/00 P.a. 48 C OO 48 OOO 109 506 135 554
2001 - 48 OOO 48 OOO 81 484 135 554
2002 - 48 O OO 48 OOO 61 992 121 862
2003 - 48 O OO 48 O O O 61 992 95 136
2004/05 p e a « - 48 OOO 48 O O O 61 992 85 056
2006 - 48 O O O 48 OOO 48 OOO 66 840
2007 _ _ _ _ 66 840
2008/10 p „ a 0 - _ _ - 53 160
2011/12 p.a. - - - - 9 OOO
TABLE 8.53/
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TABLE 8.53
SUMMARY OF REVENUE FOR THE FREE STATE GOLDFIELDS
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 415 884 415 884 415 884 415 884 415 884
1974 409 515 482 996 482 996 482 996 482 996
1975 403 565 466 818 536 868 542 437 542 437
1976 414 021 468 981 529 431 607 144 607 144
1977 414 154 466 915 521 495 646 980 646 980
1978 395 184 458 075 527 806 713 323 713 157
1979 357 866 464 329 519 817 693 404 740 762
1980 281 073 442 381 511 240 702 486 793 864
1981 275 275 386 943 516 193 722 878 869 133
1982 256 738 383 821 452 916 725 978 957 260
1983 242 244 349 164 437 597 675 083 963 906
1984 190 036 349 164 395 995 619 637 942 452
1985 170 558 345 504 395 995 615 986 892 173
1986 134 995 291 127 392 335 588 708 845 619
1987 47 464 291 127 332 364 559 006 857 287
1988 37 367 211 454 332 364 481 243 868 954
1989 33 657 133 062 287 496 481 243 738 428
1990 33 657 129 352 240 765 481 243 738 428
1991 33 657 129 352 172 342 481 243 738 428
1992 29 947 129 352 147 217 417 145 701 293
1993 29 947 115 039 147 217 374 620 701 293
1994 - 111 329 147 217 319 399 610 061
1995 - 111 329 147 217 315 689 610 061
1996 - 74 673 143 507 315 689 610 061
1997/98 p.a. - 74 673 127 527 315 689 534 622
1999/00 p.a. - 74 673 87 119 287 640 530 912
2001 - 74 673 87 119 214 983 530 912
2002 - 74 673 87 119 164 444 477 661
2003 _ 74 673 87 119 164 444 373 714
2004/05 p.a. - 74 673 87 119 164 444 334 513
2006 - 74 673 87 119 124 455 263 667
2007 _ _ _ 263 667
2008/10 p.a. - _ - _ 206 752
2011/12 p.a. - - - - 35 003
TABLE 8.54/
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TABLE 8,54
SUMMARY OF LEASE A N D TAX FOR THE FREE STATE GOLDFXELDS
- R OOO'S -
Year Case A Case B Case C
r
Case D Case E
1973 119 032 119 032 119 032 119 032 119 032
1974 117 612 155 257 155 242 151 117 151 117
1975 114 952 145 634 181 366 179 OlO 179 Ol O
1976 114 754 143 214 172 118 200 754 200 754
1977 115 431 139 869 164 844 215 613 215 613
1978 108 573 126 OOl 156 045 229 373 229 161
1979 97 378 120 842 139 501 193 331 208 123
1980 63 930 110 905 130 480 179 225 202 626
1981 60 243 77 190 123 365 172 263 198 ^83
1982 57 644 71 960 91 303 164 216 205 024
1983 48 461 60 040 81 584 154 563 202 Q32
1984 39 973 60 274 74 860 134 137 242 035
1985 38 857 59 369 76 651 149 465 225 804
1986 28 953 49 588 75 746 145 524 210 243
1987 io 933 49 948 62 865 139 475 211 799
1988 io 933 33 459 63 282 118 361 211 849
1989 9 383 14 695 57 265 118 361 184 449
1990 9 383 13 146 42 612 118 835 184 952
1991 9 383 13 278 20 987 119 453 184 952
1992 8 519 13 290 17 557 105 894 177 175
1993 8 519 12 993 17 557 98 783 177 175
1994 - 12 139 27 862 80 211 154 437
1995 - 12 139 30 040 81 038 157 790
1996 - - 28 830 81 038 157 790
1997 - _ 28 365 81 224 132 249
1998 - _ 28 365 81 737 132 249
1999 _ _ 14 528 78 878 131 516
2000 - - 14 528 79 328 132 340
2001 _ - 14 528 57 078 132 984
2002 - - 14 528 39 081 125 831
2003 - - 14 528 39 081 91 862
2004 _ - 14 528 39 153 86 941
2005 - _ 15 03 4 39 660 86 941
2006 _ - 15 034 38 255 61 822
2007 ~ - - - 62 206
2008 _ _ _ 54 426
2009/10 p.a. _ - - _ 55 147
2011/12 p.a. _ - - - 709
TABLE 8.55/
- 397 -
TABLE 8.55
SUMMARY OF DIV I D E NDS FOR THE FREE STATE GOLDFIELDS
- R OOO'S -
Year Case A Case B Case C Case D Case E
1973 73 481 73 481 73 481 73 481 73 481
1974 69 296 82 477 82 477 79 382 79 382
1975 68 337 71 279 92 042 90 466 90 466
1976 70 986 57 887 75 519 92 266 92 266
1977 71 264 54 813 70 595 91 691 91 691
1978 68 113 50 309 70 117 106 860 106 767
1979 61 290 64 187 81 079 116 952 119 785
1980 45 044 61 363 81 729 120 857 132 372
1981 42 853 49 621 86 157 140 604 165 782
1982 40 348 62 519 87 978 169 058 219 083
1983 35 499 56 576 84 138 158 171 213 994
1984 29 156 56 661 79 104 128 897 158 313
1985 27 049 56 027 77 653 110 319 149 738
1986 21 678 49 519 77 019 107 017 141 545
1987 7 822 50 219 68 725 103 367 143 898
1988 7 434 39 253 68 868 90 990 157 465
1989 6 674 23 904 63 302 90 990 134 218
1990 6 674 23 144 54 917 91 215 136 255
1991 6 674 23 222 37 926 91 497 138 255
1992 6 038 23 209 34 776 81 102 135 716
1993 6 038 22 196 34 776 75 298 135 716
1994 - 21 569 24 471 65 540 119 385
1995 - 24 369 25 313 65 673 120 635
1996 - 16 133 24 513 65 673 120 635
1997/98 p.a. 16 133 23 353 65 244 107 290
1999 _ 16 133 14 051 62 263 106 813
2000 - 16 133 14 051 62 482 107 189
2001 - 16 133 14 051 47 498 107 495
2002 _ 16 133 14 051 35 526 101 028
2003 - 16 133 14 051 35 526 78 572
2004 - 16 133 14 051 36 154 73 989
2005 _ 16 833 14 245 36 347 73 989
2006 _ 16 833 14 245 28 360 56 822.
2007 - - - - 56 438
2008 _ _ _ — 48 184
2009/10 p.a. - - _ - 48 424
2011/12 p.a. - _ - - 9 0 94
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GOLD PRODUCTION FOR THE F REE STATE
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CHAPTER 9 
EVANDER FIELD
There are four mines situated in this, the newest, gold 
field. Production commenced in 1958 from one mine and three 
further mines were floated over the following 10 years. The 
reef exploited is the Kimberley Reef which has an erratic gold 
distribution. One further new mine is envisaged in this area 
at the higher gold prices used in Cases D and E. There is also 
scope for mining to take place beyond the borders of the present 
lease areas and provision is made in the estimates for ore to be 
obtained therefrom. No uranium is at present produced and no 
provision is made in future estimates for uranium production.
9.1 WINKELHAAK MINES LIMITED
The mine commenced production on the 1st December, 1958 
and to 31st December, 1971, had produced 192 479 kilograms at an 
average grade of 10,69 grams per ton. It was the first mine to 
exploit the Kimberley Reef in the Evander area. The present 
milling rate is 156 OOO tons per month and working costs are 
R6,50 per ton.
Future Estimates
For Cases A, B and C, it is assumed that the milling 
rate will remain at 156 OO O  tons per month but for Cases D and E, 
the rate is increased to 164 O O O  tons and 175 OO O  tons per month, 
r e s p e ctively.
In the estimates, provision is made for a build-up in 
tonnage milled until the indicated output is reached. For Case 
A, the recovery grade is kept constant at 10 grams per ton but 
for Cases B, C, D and E, provision is made for a progressive low­
ering of grade as the pay limit decreases. Annual capital ex­
penditure is not likely to be heavy but provision is made for the 
sinking of small inclined shafts.
Relative/
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Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 9.1 
DETERMINATION OF PAY LIMITS
Year Gold Price 
$/oz
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 6,50 5,00 A
1974 60 6,90 4,54 B
1975 70 7,30 4,00 C
1976 80 7,74 3,75
1977 90 8,20 3, 50
1978 lOO 8,70 3,35 D
1979 H O 9,22 3,25
1980 120 9,77 3,15
1981 130 10,36 3,07 ,
1982 140 10,98 3,02
1983 150 11,64 3,00 E
Based on the above pay limits, it is estimated that the 
following tons will be available at the indicated average grade.
TABLE 9.2 
ORE POTENTIAL
Case Tons - OOO's Grade - g/t
A 37 O O O 10,0
B 39 OOO 9,7
C 41 OOO 9,5
D 43 OOO 9,3
E 46 OOO 8,9
The above tonnages make provision for the mining of ore 
outside the present lease area.
Graph/
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Graph 9.1 shows the estimated tonnage available at var­
ious pay limits as well as the average grade of ore mineable at 
these limits.
GRAPH 9.1 
AVAILABLE TONS
lo o s  -  /M illions
Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to shareholders
are given in Tables 9.3 and 9.4 and are illustrated in Graphs 9.2
90to 9.5. Lease was determined from the formula y = 15 - —  .
J x
Share values at various discount rates and based on 12 O O O  000 
issued shares are shown in Graph 9.6.
TABLE 9.3/
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TABLE 9.3
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 18 500 18 500 18 500 18 500 18 500
1974 18 500 18 241 18 241 18 478 18 478
1975 18 500 17 982 17 982 18 449 18 449
1976 18 500 17 890 17 464 18 413 18 413
1977 18 500 17 890 17 464 18 370 18 370
1978 18 500 17 890 17 464 18 302 18 302
1979 18 500 17 890 17 464 18 302 18 385
1980 18 500 17 890 17 464 18 302 18 463
1981 18 500 17 890 17 464 18 302 18 537
1982 18 500 17 890 17 464 18 302 18 607
1983/92 p.a. 18 500 17 890 17 464 18 302 18 690
1993 - 17 890 17 464 18 302 18 690
1994 - - 17 464 18 302 18 690
REVENUE - R OOO'S
1973 23 984 23 984 23 984 23 984 23 984
1974 23 984 28 377 28 377 28 746 28 746
1975 23 984 27 974 32 637 33 484 33 484
1976 23 984 27 831 31 697 38 193 38 193
1977 23 984 27 831 31 697 42 868 42 868
1978 23 984 27 831 31 697 47 455 47 455
1979 23 984 27 831 31 697 47 455 52 435
1980 23 984 27 831 31 697 47 455 57 445
1981 23 984 27 831 31 697 47 455 62 481
1982 23 984 27 831 31 697 47 455 67 541
1983/92 p.a. 23 984 27 831 31 697 47 455 72 690
1993 - 27 831 31 697 47 455 72 690
1994 - - 31 697 47 455 72 690
TABLE 9.4/
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TABLE 9.4
A NNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 7 047 7 047 7 047 7 047 7 047
1974 7 047 9 362 9 362 9 486 9 486
1975 7 047 9 103 11 592 11 895 11 895
1976 7 047 9 OlO lO 986 14 221 14 221
1977 7 047 9 OlO 10 986 16 482 16 482
1978 7 047 9 OlO 10 986 18 631 18 631
1979 7 047 9 OlO lO 986 18 631 20 963
1980 7 047 9 010 lO 986 18 631 23 254
1981 7 047 9 OlO lO 986 18 631 25 482
1982 7 047 9 OlO 10 986 18 631 27 665
1983/92 p.a. 7 047 9 OlO 10 986 18 631 29 804
1993 - 9 OlO 10 986 18 631 29 804
1994 - - lO 986 18 631 29 804
DIVIDENDS - R OOO' S
1973 4 662 4 662 4 662 4 662 4 662
1974 4 662 5 985 5 985 6 063 6 063
1975 4 662 5 842 7 260 7 449 7 449
1976 4 662 5 791 6 92-6 8 795 8 795
1977 4 662 5 791 6 926 lO llO 10 llO
1978 4 662 5 791 6 926 11 368 11 368
1979 4 662 5 791 6 926 11 368 12 733
1980 4 662 5 791 6 926 11 368 14 081
1981 4 662 5 791 6 926 11 368 15 403
1982 4 662 5 791 6 926 11 368 16 795
1983/92 p.a. 4 662 5 791 6 926 11 368 17 992
1993 - 5 791 6 926 11 368 17 992
1994 - - 6 926 11 368 17 992
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Annual gold production for Case A  is expected to remain 
constant to the end of the mine's life. For Cases B and C, the 
addition of lower grade ore results in lower annual output. For 
Cases D and E, expansion of tons milled virtually cancels out the 
lower grade, so that annual gold output is the same.
The graph reflects the effect of the higher gold prices 
on revenue.
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Lease and tax payments and amounts available to share­
holders follow the same pattern as that followed by revenue.
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The ratio between share values at an 8% p.a, discount
rate is:
A 1,00
B 1,30
C 1,34
D 2,17
E 2,83
The ratios can be considered as average for a long life, 
medium to low grade mine. The share is not very sensitive to 
changes in the gold price.
9.2/
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9.2 BRACKEN MINES LIMITED
Production commenced in August, 1962, and to date,
137 479 kilograms of gold have been produced at an average grade 
of 14,85 grams per ton. Production started in a relatively 
high grade area, but the grade has shown a steady decline from a 
peak of 15,94 grams per ton in 1966. Current working cost are 
R6,80 per tons at a milling rate of 83 O O O  tons per month'.
Future Estimates
For all five cases, it is assumed that the current 
milling rate will be maintained. For Cases D and E, provision 
is made for the mining of ore outside the present lease area.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 9.5 
DETERMINATION OF PAY LIMITS.
Year Gold Price 
$/oz
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 6,80 5,25 A
1974 60 7,20 4, 65 B
1975 70 7,64 4,20 C
1976 80 8,10 3,90
1977 90 8, 58 3,70
1978 lOO 9,10 3,50 D
1979 110 9,65 3,38
1980 120 10,22 3,28
1981 130 10,84 3,22
1982 140 11, 49 3 , 17
1983 150 12,18 3,13 E
Based on the above pay limits, it is estimated that the 
following tons will be available at the indicated average grade.
TABLE 9.6/
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TABLE 9.6 
ORE POTENTIAL
Case Tons — O O O ’S Grade - g/t
A 4 875 12,0
B 5 500 10,0
C 6 OOO 9,0
D 7 200 7,2
E lO 800 6,0
It is assumed that for Cases D and E, additional ore 
will be obtained outside the present lease area and that the 
company will mine an area to the south of Winkelhaak.
Graph 9.7 shows the estimated tonnage available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
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Based on the foregoing data and after making provision
at the higher gold price for additional capital expenditure for
the sinking of shafts to exploit the ground outside the lease
area, annual gold production, revenue, lease and tax payments and
amounts available to shareholders are shown in Tables 9.7 and 9.8
and are illustrated in Graphs 9.8 to 9.11. Lease was determined
90from the formula y = 15 - —  . Share values at various discount 
rates and based on 14 000 O O O  issued shares are shown in Graph 
9.12.
TABLE 9.7 
ANNUAL GOLD PRODUCTION AND REVENUE
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 11 700 11 700 11 700 11 700 11 700
1974 11 700 io 822 IO 822 10 822 IO 822
1975 11 700 8 990 8 970 9 945 9 945
1976 11 700 8 990 7 488 8 970 8 970
1977 11 700 8 990 7 488 7 995 7 995
1978 - 8 990 7 488 7 020 7 020
1979 - - 7 488 7 020 6 825
1980 - - - 2 664 6 832
1981 - - - - 6 838
1982 - - - - 6 845
1983 - - - - 6 851
REVENUE - R OOO'S
1973 15 168 15 168 15 168 15 168 15 168
1974 15 168 16 836 16 836 16 836 16 836
1975 15 168 13 985 16 280 18 050 18 05 0
1976 15 168 13 985 13 591 18 606 18 606
1977 15 168 13 985 13 591 18 657 18 657
1978 - 13 985 13 591 18 202 18 202
1979 - - 13 591 18 202 19 466
1980 - - - 6 907 20 628
1981 - - - - 21 690
1982 - - - - 22 297
1983 - - - - 22 752
TABLE 9.8/
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TABLE 9.8 
ANNUAL LEASE AND TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO S
1973 5 200 5 200 5 200 5 200 5 200
1974 5 200 6 009 6 009 5 699 5 699
1975 5 200 4 170 5 355 6 187 6 187
1976 5 200 4 170 3 620 6 445 6 445
1977 5 200 4 170 3 620 6 248 6 248
1978 - 4 170 3 620 5 604 5 604
1979 - - 3 620' 5 604 6 045
1980 - - - 2 097 6 413
1981 - - - - 6 683
1982 - - - - 6 639
1983 - - - - 6 472
DIVIDENDS - R OOO' S
1973 3 288 3 288 3 288 3 288 3 288
1974 3 288 3 758 3 758 3 617 3 617
1975 3 288 2 746 3 426 3 913 3 913
1976 3 288 2 746 2 471 4 064 4 064
1977 3 288 2 746 2 471 3 977 3 977
1978 - 2 746 2 471 3 655 3 655
1979 - - 2 471 3 655 3 932
1980 - - - 1 373 4 171
1981 - - - - 4 358
1982 - - - - 4 374
1983 - - - - 4 325
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The addition of low grade ore lowers the recovery value
tremendously as it is reflected in annual gold production in the
above graph.
For Cases B and C, higher gold prices do not compensate
for the lower grade. Revenue for Cases D and E continues to
show improvement.
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Lease and tax payments and amounts available to share- 
olders follow the same pattern as revenue does.
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GRAPH 9.12 
SHARE VALUES
Cen£s per Share
The ratio between share values at an 8% p.a. discount rate
i s :
Case A  1,00 
B 1,12 
C 1,28 
D 1,53 
E 2,12
The ratios are well below average because of the short 
life and because the additional ore made available lowers the 
grade substantially.
9.3/
- 415 -
9.3 LESLIE MINES LIMITED
Production commenced in January, 1963 and to date,
146 518 kilograms of gold have been produced at an average grade 
of 10,21 grams per ton. Production commenced in a relatively 
high grade portion of the mine, but after reaching a peak grade 
of 11,57 grams per ton in 1965, the grade showed a progressive 
decline to the present 7,4 grams per ton. Developement values 
from the Western portion of the mine are disappointing despite 
promising values indicated by borehole results. The present 
milling rate is 127 O O O  tons per month but plant capacity is 
135 O O O  tons. Current working costs are R6,80 per ton.
Future Estimates
In view of the relatively short life at the gold price 
used in Cases A, B and C, the milling rate was maintained at 
127 OOO tons per month. However, for Cases D and E, the milling 
rate was increased to 135 OO O  tons per month as additional m a r ­
ginal ore should become available at the lower pay limits.
In the estimates, provision is made for a fairly rapid 
build-up to maximum output for Case D and E. For Case A, the 
recovery grade is progressively reduced to average 6,8 grams per 
ton. . Allowance is made in the other cas.es for a further pro­
gressive reduction in grade. Nominal allowances are made for 
capital expenditure.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE__9.9
DETERMINATION OF PAY LIMITS
Year Gold Price
$/°z
Working Costs 
R/ ton
Pay Limit 
g/t
Case
1973 50 5,80 4,50 A
1974 60 6, 15 3,95 B
1975 70 6,52 3,60 C
1976 80 6,90 3,33
1977 90 7,32 3,14
1978 lOO 7,76 3,00 D
1979. 110 8,23 2,89
1980 120 8,72 2,80
1981 130 9,24 2,74
1982 140 9,80 2,70
1983 150 10,39 2,67 E
Based/
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Based on the aforementioned pay limits, it is estimated 
that the following tons will be available at the indicated a v ­
erage grade:
TABLE 9.10 
ORE POTENTIAL
Case Tons - OOO'S Grade - g/t
A 7 620 6,8
B 9 O O O 6,0
C 10 OOO 5,5
D 11 OOO 5,2
E 12 500 4,8
The above tonnages make provision for the mining of a 
limited amount of ore outside the present lease area.
Graph 9.13 shows the estimated tonnage available at 
various pay limits as well as the average grade of ore mineable 
at these limits.
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Based on the foregoing data, annual gold production, 
revenue, lease and tax payments and amounts available to sh a r e ­
holders are given in Table 9.11 and are illustrated in Graphs
9.14 to 9.17. Lease was determined from the formula 
90
y = 15 - —  . Share values at various discount rates and based 
on 16 OO O  OOO issued shares are shown in Graph 9.18.
TABLE 9.11
ANNUAL GOLD PRODUCTION, REVENUE, LEASE, TAX A N D  DIVIDENDS.
Year Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 10 973 IO 973 10 973 10 973 IO 973
1974 io 668 IO 363 10 363 11 016 11 016
1975 io 363 9 754 9 754 IO 368 IO 368
1976 IO 058 9 144 9 144 9 720 9 720
1977 9 754 7 315 6 919 9 072 9 072
1978 - 7 315 6 919 8 424 8 424
1979 - - 4 086 7 155 8 lOO
1980 - - - - 6 028
REVENUE - R OOO'S
1973 14 225 14 225 14 225 14 225 14 225
1974 13 830 16 122 16 122 17 138 17 138
1975 13 435 15 174 17 703 18 818 18 818
1976 13 040 14 225 16 596 20 162 20 162
1977 12 645 11 380 12 558 21 170 21 170
1978 - 11 380 12 558 21 842 21 842
1979 - - 7 416 18 552 23 102
1980 - - - - 18 758
LEASE AND TAX - R OOO S
1973 3 076 3 076 3 076 3 076 3 076
1974 2 821 3 933 3 933 4 181 4 181
1975 2 566 3 322 4 565 4 852 4 852
1976 2 311 2 710 3 852 5 293 5 293
1977 2 056 874 1 247 5 476 5 476
1978 - 874 1 247 5 417 5 417
1979 - - 757 4 593 5 704
1980 - - - - 4 524
DIVIDENDS - R OOO' S
1973 2 260 2 260 2 260 2 260 2 260
1974 2 120 2 766 2 766 2 940 2 940
1975 1 980 2 429 3 150 3 348 3 348
1976 1 839 2 093 2 757 3 631 3 631
1977 1 699 1 083 1 324 3 774 3 774
1978 - 1 083 1 324 3 788 3 788
1979 - - 791 3 214 3 995
1980 - - - - 3 194
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Gold production for all cases shows a strong decline be­
cause, for Case A, the shift in operations to lower grade areas, 
and for the other cases, the addition of lower grade ore partly 
offset by a higher milling rate for Cases D and E.
After an initial rise because of higher gold prices, re­
venue declines strongly once a plateau has been reached.
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Lease and tax payments and amounts available to share­
holders follow the same pattern a s revenue does.
GRAPH 9.18/
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rate is;
The ratio between share values at an 8% p.a. discount
Case A 1 ,oo
B 1,16
C 1,40
D 2,10
E 2,36
varying sensit
a normal sensitivity in share values to changes in gold price, 
are revealed by Cases C and D. whilst Cases B and E are below 
normal. The reason for Case B being below average is because 
of the sharp effect a change in gold price has on the grade, 
which is to a certain extent offset in Case C, The reason for 
Case E being below average is the short life so that the enhanced 
price is effective for two years only.
9.4/
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9.4 KINROSS MINES LIMITED
This is the newest of the mines in the Evander field 
and since production commenced in January, 1968, 63 774 kilograms 
of gold have been produced at an average value of 11,44 grams per 
ton. Only the southern portion of the mine has been exploited 
so far and judging from borehole results, better values can be ex­
pected in the central portion. The current milling rate is 
123 OO O  tons per month and working cost are R6,60 per ton.
Future Estimates
Provision is made in all cases for an increase in tons 
milled: for Cases A, B and C to 135 OOO tons per month and for
Cases D and E to 160 O O O  tons per month.
In the estimates, output is increased from 123 O O O  tons 
per month for the period 1973 to 1975, to 135 OOO tons in 1976.
For Cases A, B and C, tons milled is kept constant at that level, 
but for Cases D and E, output is increased to a maximum of 160 OOO 
tons by 1977. Estimates show that for Case A, the grade is 
likely to remain at IO grams per ton for the first three years be­
fore the addition of higher grade ore from the central area should 
increase the average grade to 10,3 grams per ton. The grade for 
Case B should remain at slightly above 10 grams per ton and for 
Case C, slightly below IO grams per ton. For Cases D and E, a 
progressively declining grade is foreseen as the pay limit is low­
ered. Allowance is made for expenditure on capital account for 
additional shafts to exploit the central and northern areas and 
expansion to the reduction plant.
Relative pay limits at various gold prices are estimated 
to be as follows:
TABLE 9.12/
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TABLE 9.12 
DETERMINATION OF PAY LIMITS
Year Gold Price 
£/oz
Working Costs 
R/ton
Pay Limit 
g/t
Case
1973 50 6,60/6,50* 5 ,10/5,00* A
1974 60 7,00/6,90* 4,50/4,40* B
1975 70 7,40/7,30* 4,08/3,98* C
1976 80 7,72 3,72
1977 90 7,93 3,40
1978 lOO 8,40 3,24 D
1979 llO 8,91 3,12
1980 120 9,44 3,03
1981 130 10,00 2,97
1982 140 10,61 2,92
1983 150 11,25 2,89 E
* At higher production rate of 135 O O O  tons from 1976 onwards.
Based on the above pay limits, it is estimated that the 
following tons will be available at the indicated average grade.
TABLE 9.13 
OR E  POTENTIAL
Case Tons - OOO'S Grade - g/t
A 38 450 10,30
B 41 OOO 10,05
C 43 O O O 9,80
D 48 OOO 9, IO
E 53 OOO 8,70
The above tonnages make provision for the mining of a 
limited amount of ore outside the present lease area.
Graph/
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Graph 9.19 shows the estimated tonnages available at 
various pay limits as well as the average grade of the ore m i n e ­
able at these limits.
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Based on the foregoing data, annual gold production, re­
venue, lease and tax payments and amounts available to share­
holders are given in Tables 9.14 and 9.15 and are illustrated in
Graphs 9.20 to 9.23. Lease was determined from the formula 
90y = 15 _ —  , Share values at various discount rates and based 
■' x
on 18 000 OO O  issued shares are shown in Graph 9.24.
TABLE 9.14/
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TABLE 9.14 
ANNUAL GOLD PRODUCTION AND REVENUE
Year |Case A Case B Case C Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 14 760 14 760 14 760 14 760 14 760
1974 14 760 14 834 14 465 14 465 14 465
1975 14 760 14 834 14 465 14 170 14 170
1976 16 686 16 281 15 876 15 552 15 552
1977 16 686 16 281 15 876 18 048 18 048
1978 16 686 16 281 15 876 17 472 17 472
1979 16 686 16 281 15 876 17 472 17 280
1980 16 686 16 281 15 876 17 472 17 088
1981 16 686 16 281 15 876 17 472 16 896
1982/96 p.a. 16 686 16 281 15 876 17 472 16 704
1997/98 p.a. - 16 281 15 876 17 472 16 704
1999 - - 15 876 _ 16 704
2000 - - - - 16 704
REVENUE - R OOO'S
1973 19 135 19 135 19 135 19 135 19 135
1974 19 135 23 077 22 503 22 503 22 503
1975 19 135 23 077 26 253 25 717 25 717
1976 21 632 25 328 28 815 32 259 32 259
1977 21 632 25 328 28 815 42 116 42 116
1978 21 632 25 328 28 815 45 302 45 302
1979 21 632 25 328 28 815 45 302 49 284
1980 21 632 25 328 28 815 45 302 53 167
1981 21 632 25 328 28 815 45 302 56 951
1982 21 632 25 328 28 815 45 302 60 635
1983/96 p.a. 21 632 25 328 28 815 45 302 64 966
1997/98 p.a. - 25 328 28 815 45 302 64 966
1999 - - 28 815 - 64 966
2000 - - - - 64 966
TABLE 9.15/
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TABLE 9.15 
ANNUAL LEASE, TAX AND DIVIDENDS
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R 000 'S
1973 4 4 4 4 4
1974 2 702 4 624 4 254 4 397 4 397
1975 4 214 6 279 7 850 5 845 5 845
1976 5 645 7 511 9 243 IO 926 10 926
1977 6 367 8 284 10 066 16 263 16 263
1978 6 367 8 284 10 066 17 670 17 670
1979 6 367 8 284 10 066 17 670 19 538
1980 6 367 8 284 IO 066 17 670 21 315
1981 6 367 8 284 10 066 17 670 22 982
1982 6 367 8 284 IO 066 17 670 24 519
1983/96 p.a. 6 583 8 516 10 320 17 959 26 822
1997/98 p.a. - 8 516 10 320 17 959 26 822
1999 - - IO 320 - 26 822
2000 - - - - 26 822
DIVIDENDS - R O O O ' S
1973 8 789 8 789 8 789 8 789 8 789
1974 5 191 6 521 6 317 6 174 6 174
1975 3 179 4 366 5 281 4 450 4 450
1976 3 957 5 039 6 045 7 026 7 026
1977 4 235 5 336 6 362 9 997 9 997
1978 4 235 5 336 6 362 IO 834 IO 834
1979 4 235 5 336 6 362 IO 834 11 929
1980 4 235 5 336 6 362 IO 834 12 977
1981 4 235 5 336 6 362 IO 834 13 969
1982 4 235 5 336 6 362 IO 834 14 895
1983/96 p.a. 4 319 5 425 6 459 IO 945 16 183
1997/98 p.a. - 5 425 6 459 10 945 16 183
1999 - - 6 459 - 16 183
2000 - - - - 16 183
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After remaining constant to 1975, annual gold production 
increases because of higher tons milled. Compared with Case A, 
output for Cases B and C is at a slightly lower rate because of 
the addition of lower grade ore. Despite a further rise in tons 
milled for Cases D and E, actual gold production for Case D is 
slightly higher than for Case A, whilst output for Case E is al ­
most the same as for Case A.
Graph 9.21 reflects the effect of higher gold prices on
revenue.
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GRAPH 9.24 
SHARE VALUES
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The ratio between share values at an 8% p.a. discount
rate is:
A 1 ,oo
B 1,25
C 1,47
D 2,11
E 2,74
The ratios between share values show a fairly average
p a t t e r n .
9.5/
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9.5 DEFUNCT MINES
There are no defunct mines in the Evander area.
9.6 NEW MINES
There is the possibility that one new mine could be est­
ablished in the area east of Kinross and north of Winkelhaak. 
Drilling results are not known, but extrapolating values from the 
abovementioned mines, and allowing for a lower tenor in values, 
it would appear that some 50 000 OO O  tons could be available at 
an average grade of 6 grams per ton. To bring the mine to pro­
duction at a rate of 150 O O O  tons per month is expected to re­
quire capital expenditure to the order of R50 million. It will 
not be a proposition for the gold prices used in Cases A, B and 
C.
Relative pay limits at various gold prices are assumed 
to be the same as for Kinross and are given below.
TABLE 9.16 
DETERMINATION OF PAY LIMITS
Case Gold Price 
0/oz
Working Costs 
R/ ton
Pay Limit 
g/1
A 50 6,50 5,00
B 60 6,90 4,45
C 70 7,30 4,00
D 100 8,40 3,24
E 150 11,25 2,89
Annual gold production, revenue, lease and tax payments
and amounts available to shareholders are shown in Table 9.17
and are illustrated in Graphs 9.25 and 9.26. Lease was de-
120t e r m m e d  from the formula y = 15 - ---- and tax was based on the
J  V
480formula y = 60 - — with an 8% capital allowance. Relative
rates of return on capital are shown in Graph 9.27.
TABLE 9.17/
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TABLE 9.17
A NNUAL GOLD PRODUCTION, REVENUE. LEASE AND TAX AND DIVIDENDS
Year Case D Case E Case D Case E
GOLD PRODUCTION - KILOGRAMS REVENUE - R OOO'S
1973/78 p.a. _ _
1979 2 400 2 400 6 223 6 845
1980 7 200 7 200 18 668 22 402
1981 10 800 IO 800 28 002 36 403
1982 10 800 IO 800 28 002 39 203
1983/07 p.a. IO 800 IO 800 28 002 42 004
LEASE AND TAX - R OOO 'S DIVIDENDS - R 0 0 0 ' S
1973/75 p.a. _ _
1976 - - -9 500 -9 500
1977 - - -15 200 -15 200
1978 - - -16 OOO -16 000
1979 - - -9 137 -9 419
1980 - - 588 2 074
1981 - - 8 882 13 603
1982 - - 12 182 19 223
1983 - - 12 182 20 854
1984 - 897 12 182 19 957
1985 - IO 555 12 182 IO 299
1986 - 11 914 12 182 8 940
1987 991 11 914 11 191 8 940
1988 3 147 11 914 9 035 8 940
1989/91 p.a. 4 337 8 650 4 545 7 754
1992/05 p.a. 6 978 12 186 5 505 9 038
2006/07 p.a. 7 271 12 574 5 611 9 179
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GRAPH 9.25
GOLD PRODUCTION AND REVENUE
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Gold production is assumed to commence in 1979 and 
jild up rapidly to the maximum in 1981.
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GRAPH 9.26
LEASE. TAX AND DIVIDENDS
years
Lease and tax payments commence in 1987 and 1984 for 
Case D and E, respectively. The lower lease and tax payable for 
the period 1989 to 1991 is due to heavy capital expenditure in 
providing additional shaft facilities.
It is assumed that the decision to exploit the area 
will be taken in 1975 and that preliminary work will commence in 
1976. The negative figures shown for the initial period is due 
to pre-production expenditure for the provision of the necessary 
facilities. After increasing rapidly, amounts available to 
shareholders decline once lease and tax payments commence.
GRAPH 9 . 2 7 /
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GRAPH 9.27 
RATES OF RETURN
G o l d  P r ic e  ~  $■!Ounce.
The indicated rates of return for Cases D and E is 
13,6% and 18,3%, respectively.
9.7 SUMMARY
A summary of total annual gold production, revenue, 
lease and tax payments and amounts available to shareholders for 
the Evander field is given in Tables 9.18 and 9.19. Gold pro­
duction for the various cases is illustrated in Graph 9.28.
TABLE 9 . 1 8 /
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TABLE 9.18
SUMMARY OF GOLD PRODUCTION AND REVENUE FOR THE EVANDER FIELD
Year Case A Case B Case C
1
Case D Case E
GOLD PRODUCTION - KILOGRAMS
1973 55 933 55 933 55 933 55 933 55 933
1974 55 628 54 260 53 892 54 781 54 781
1975 55 323 51 559 51 170 52 932 52 932
1976 56 944 52 304 49 972 52 655 52 655
1977 56 640 50 475 47 747 53 485 53 485
1978 35 186 50 475 47 747 51 218 51 218
1979 35 186 34 170 44 914 52 349 52 990
1980 35 186 34 170 33 340 45 638 55 611
1981 35 186 34 170 33 340 46 574 53 071
1982 35 186 34 170 33 340 46 574 52 956
1983 35 186 34 170 33 340 46 574 53 045
1984/92 p.a. 35 186 34 170 33 340 46 574 46 194
1993 16 686 34 170 33 340 46 574 46 194
1994 16 686 16 281 33 340 46 574 46 194
1995/96 p . a . 16 686 16 281 15 876 28 272 27 504
1997/98 p.a. - 16 281 15 876 28 272 27 504
1999 - - 15 876 1.0 800 27 504
2000 _ _ _ io 800 27 504
2001/07 p.a. - - - io 800 IO 800
REVENUE - R OOO'S
1973 72 512 72 512 72 512 72 512 72 512
1974 72 117 84 413 83 839 85 223 85 223
1975 71 722 80 210 92 873 96 069 96 069
1976 73 824 81 369 90 698 109 220 109 220
1977 73 42.9 78 524 86 660 124 811 124 811
1978 45 616 78 524 86 660 132 801 132 801
1979 45 616 53 159 81 518 135 734 151 132
1980 45 616 53 159 60 511 118 332 172 400
1981 45 616 53 159 60 511 120 759 177 525
1982 45 616 53 159 60 511 120 759 189 676
1983 45 616 53 159 60 511 120 759 202 412
1984/92 p.a. 45 616 53 159 60 511 120 759 179 620
1993 21 632 53 159 60 511 120 759 179 620
1994 21 632 25 328 60 511 120 759 179 620
1995/96 p . a . 21 632 25 328 28 815 73 304 106 970
1997/98 p.a. - 25 328 28 815 73 304 106 970
1999 - ~ 28 815 28 002 106 970
2000 _ _ _ 28 002 106 970
2001/07 p.a. - - - 28 002 42 004
T ABLE  9 . 1 9 /
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TABLE 9.19
SUMMARY OF LEASE, TAX AND DIVIDENDS FOR THE EVANDER FIELD
Year Case A Case B Case C Case D Case E
LEASE AND TAX - R OOO 'S
1973 15 327 15 327 15 327 15 327 15 327
1974 17 770 23 928 23 558 23 763 23 763
1975 19 027 22 872 29 363 28 779 28 779
1976 20 203 23 400 27 701 36 885 36 885
1977 20 670 22 338 25 920 44 469 44 469
1978 13 414 22 338 25 920 47 322 47 322
1979 13 414 17 294 25 430 46 498 52 250
1980 13 414 17 294 21 052 38 398 55 506
1981 13 414 17 294 21 052 36 301 55 147
1982 13 414 17 294 21 052 36 301 58 823
1983 13 630 17 525 21 305 36 590 63 098
1984 13 630 17 525 21 305 36 590 57 523
1985 13 630 17 525 21 305 36 590 67 181
1986 13 630 17 525 21 305 36 590 68 540
1987 13 630 17 525 21 305 37 581 68 540
1988 13 630 17 525 21 305 39 737 68 540
1989/91 p.a. 13 630 17 525 21 305 40 927 65 276
1992 13 630 17 525 21 305 43 568 68 812
1993 6 583 17 525 21 305 43 568 68 812
1994 6 583 8 516 21 305 43 568 68 812
1995/96 p.a. 6 583 8 516 10 319 24 937 39 008
1997/98 p.a. _ 8 516 io 319 24 937 39 008
1999 - - io 319 6 978 39 008
2000 . . _ _ 6 978 39 008
2001/05 p.a. - - _ 6 978 12 186
2006/07 p.a. - - - 7 271 12 574
DIVIDENDS - R 0 0 0 ’S
1973 18 999 18 999 18 999 18 999 18 999
1974 15 261 19 030 18 826 18 794 18 794
1975 13 109 15 383 19 117 19 160 19 160
1976 13 746 15 668 18 201 14 016 14 016
1977 13 884 14 955 17 083 12 658 12 658
1978 8 897 14 955 17 083 13 645 13 645
1979 8 897 11 127 16 550 19 934 23 170
1980 8 897 11 127 13 288 24 163 36 497
1981 8 897 11 127 13 288 31 084 47 333
1982 8 897 11 127 13 288 34 384 55 287
1983 8 981 11 216 13 385 34 495 59 354
1984 8 981 11 216 13 385 34 495 54 132
1985 8 981 11 216 13 385 34 495 44 474
1986 8 981 11 216 13 385 34 495 43 115
1987 8 981 11 216 13 385 33 504 43 115
1988 8 981 11 216 13 385 31 348 43 115
1989/91 p.a. 8 981 11 216 13 385 26 858 41 929
1992 8 981 11 216 13 385 27 818 43 213
1993 4 319 11 216 13 385 27 818 43 213
1994 4 319 5 425 13 385 27 818 43 213
1995/96 p.a. 4 319 5 425 6 459 16 450 25 221
1997/98 p.a. _ 5 425 6 459 16 450 25 221
1999 - - 6 459 5 505 25 221
2000 _ 5 505 25 221 i
2001/05 p.a. - - _ 5 505 9 038 !
2006/07 p.a. - - - 5 61.1 9 179 i
GRAPH 9 . 2 8 /
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GRAPH 9.28
GOLD PRODUCTION FOR THE EVANDER AREA
Ye.ars,
For comments, see Chapter lO.
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CHAPTER 10
a
GOLD PRODUCTION AND REVENUE
Individual mines in the different geographical areas 
were analysed in Chapters 4 to 9. In this Chapter, total gold 
production and revenue for the various cases considered are sum­
marised .
1°.1 GOLD PRODUCTION
The estimated future gold production from the Wit- 
watersrand system is summarised in Table 10.1. Graph 2,2 
showed the historical gold production from various geographical 
areas. The estimated future contribution of these areas for 
the various cases are illustrated in Graphs 10.1 to 10.5.
10.1,1 Case A - Gold Price $50 per o z . (Refer Graph 10.1)
With the parameters considered in-this case, it can be 
seen that production from the old Central and West and 
East Rand fields continue to decline rapidly until pro­
duction ceases by 1982.
The new mines on the Far West Rand is expected to more 
than compensate for lower grades being worked on the older 
mines. Gold production from this area is therefore ex­
pected to increase from 308 O O O  kilograms in 1973 to a 
peak of 347 OOO kilograms in 1981, before progressively de ­
clining over the next 30 years. By 1974, the Far West 
Rand is expected to take over the role as the biggest pro­
ducer.
Higher output at Southvaal is expected to be the sole 
contributor to the increase in gold production from the 
Klerksdorp field from 174 OOO kg in 1973, to a peak of 
194 OO O  kg in 1977/1978. The cessation of operations at 
Stilfontein is likely to start the decline in production. 
After 1988, underground operations will actually only be 
conducted in the Southvaal lease area.
(The Orange Free State / continued on 445)
TABLE 1 0 . 1 /
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TABLE 10.1 
SUMMARY OF GOLD PRODUCTION
- KILOGRAMS -
Year Case A Case B Case C Case D Case E
1973 935 371 935 371 935 371 935 691 935 691
1974 921 178 916 204 916 484 928 600 927 882
1975 932 092 923 932 919 520 939 180 938 882
1976 937 138 920 358 910 230 935 592 933 952
1977 922 782 905 491 890 893 908 043 905 680
1978 888 480 891 382 884 640 906 046 901 200
1979 860 322 881 536 878 972 893 232 879 638
1980 804 273 865 619 863 193 892 047 871 726
1981 796 828 819 288 853 274 899 686 868 078
1982 731 292 808 082 811 788 899 211 865 231
1983 674 880 743 302 757 488 888 361 869 021
1984 648 116 721 053 737 681 822 122 860 821
1985 620 546 721 053 721 667 805 804 790 064
1986 593 114 675 140 721 667 797 260 778 094
1987 507 036 665 638 691 545 777 316 778 394
1988 499 248 614 424 672 263 740 667 778 130
1989 367 870 528 429 611 938 740 667 748 954
1990 368 415 433 123 551 538 740 667 740 250
1991 366 810 416 320 482 307 692 138 733 830
1992 360 OlO 414 970 421 054 614 852 679 940
1993 309 770 391 406 408 310 581 315 651 934
1994 286 670 351 511 377 398 517 144 625 788
1995 286 670 351 511 355 029 468 399 600 546
1996 286 670 327 949 355 029 452 681 556 533
1997 263 234 320 Oil 337 153 442 961 486 172
1998 244 034 320 Oil 337 153 431 916 484 458
1999 244 034 303 730 314 889 403 626 484 458
2000 211 634 303 730 299 013 392 969 480 896
2001 201 434 271 570 299 013 364 947 450 069
2002 182 331 271 570 267 573 345 455 436 377
2003 126 156 251 668 247 800 308 556 376 157
2004 126 156 224 364 247 800 308 556 366 077
2005 126 156 172 008 230 777 308 556 327 485
2006 92 556 172 008 230 777 278 514 290 009
2007 92 556 91 368 182 777 195 978 292 889
2008 92 556 91 368 148 302 157 224 268 409
2009 92 556 91 368 106 866 134 364 268 409
2010 92 556 91 368 90 234 134 364 253 410
2011 92 556 91 368 90 234 134 364 174 270
2012 - 33 912 32 778 105 474 174 270
2013 - - 32 778 105 474 153 300
2014 - - 32 778 43 650 153 300
2015 - - - 43 650 127 620
2016 - - - 43 650 127 620
2017 - - - 30 780 47 700
2018 - _ _ _ 30 960
2019/21 p.a. - - - - 12 240
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The Orange Free State field at present makes the big­
gest contribution to South Africa's gold production. How­
ever, output is expected to decline progressively from 1973 
o n w a r d s .
The Evander fields' production will decline with the 
closure of Bracken and Leslie, but should remain fairly con­
stant thereafter until 1992 when Winkelhaak closes. No 
more production from this area is envisaged after the c l o ­
sure of Kinross in 1996.
10.1.2 Case B - Price Increasing to 060 per o z ■ (Graph 10.2)
The effect of the higher gold price is not very marked 
in the Central, East, Far West Rand and Evander fields. 
Deelkraal is the only new mine to be established in these 
fields.
In the Free State one new mine - the Video-Vermeulens- 
kraal area - is expected to become a viable proposition, 
thereby boosting production considerably.
A comparison of gold output in five year periods be­
tween Case B and Case A  is given in Table 10.2. The cu m ­
ulative difference in production is also shown.
TABLE 10.2
C OMPARISON IN GOLD PRODUCTION BETWEEN CASE A  AND CASE B
Period Gold Production-Tons Di fference for period Cumulative
Difference-TonsCase A Case B % Tons
1973/77 4 648 4 600 -1,0 -48 -48
1978/82 4 0 80 4 266 +4,6 186 138
1983/87 3 044 3 526 + 15,8 482 620
1988/92 1 962 2 407 +22,7 445 1 065
1993/97 1 434 1 742 +21, 5 308 1 373
1998/02 1 083 1 471 +35,8 388 1 761
2003/07 564 911 +61,5 347 2 108
2008/12 370 399 +7 , 8 29 2 137
Total: 17 185 19 322 + 12,4 2 137 -
Total estimated production for Case B is 12,4% higher 
than the estimate for Case A.
1 0.1 .3/
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10.1,3 Case C - Price increasing to $70 per o z . (Graph 10.3)
The effect of increased production at the higher price 
used in this case is noticable. The productive life of 
the Central and West area is extended from 1982 for Case A 
to 1987 and for the East Rand from 1981 for Case A  to 1989.
On the Far West Rand only one new mine, Deelkraal, can 
be exploited. The lives of the lower grade mines such as 
Venterspost, Western Areas and Libanon, are considerably 
e x t e n d e d .
The effect on the Klerksdorp and Evander fields is not 
very marked.
In the Free State only one new mine, Video-Vermeulens- 
kraal, is likely to be established. The lives of the 
lower grade mines are extended to a marked degree.
A comparison of gold output in five year periods b e ­
tween Case C and Case A is given in Table 10.3. The cum­
ulative difference in production is also shown.
TABLE 10.3
COMPARISON IN GOLD PRODUCTION BETWEEN CASE A AND CASE C
Period Gold Production-Tons Difference for period Cumulative
Difference-TonsCase A Case C % T ons
1973/77 4 648 4 572 -1,6 -76 -76
1978/82 4 080 4 292 +5,2 212 136
1983/87 3 044 3 631 + 19,3 587 723
1988/92 1 962 2 739 +39,6 777 1 500
1993/97 1 434 1 832 +27,8 398 1 898
1998/02 1 083 1 518 +40,2 435 2 333
2003/07 564 1 141 +102,3 577 2 910
2008/12 370 468 +26,5 98 3 008
2013/17 - 66 - 66 3 074
T o t a l : 17 185 20 259 +17,9 3 074 -
Total estimated production for Case C is 18% higher 
than for Case A  and 5% higher than for Case B.
1 0 . 1 . 4 /
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10.1.4 Case D - Price Increasing to $10Q per o z . (Graph 1 0 . %
The effect of the higher gold price is very marked in 
the Central and East Rand areas. It must be borne in 
mind that it is difficult to assess the effect on produc­
tion of a higher gold price on the old mines that are on 
the point of closing down. The cost of re-establishing 
the facilities are unknown, but an effort was made to ar ­
rive at some figure. The lives of mines such as City 
Deep, Crown Mines and Consolidated Main Reef can be m a t e r ­
ially extended and a new lease of life can be given to 
Durban Deep, E.R.P.M., Grootvlei and Marievale. On the 
Central and West Rand, production is estimated to be ex­
tended by ten years to 1992 whilst on the East Rand, gold 
is expected to be produced for a further 14 years to 1995 
when compared with the case at a constant price of 050 per 
o u n c e .
Although gold output on the Far West Rand is initially 
estimated to be lower for Case D when compared with Case A, 
the higher level of production is maintained for a much 
longer period and the extension of life is of the order of 
eight to ten years.
On the Klerksdorp fields, the percentage of the areas 
mined is high so that even at the higher prices, there is 
relatively no large extension of life, Vaal Reefs West 
is the exception with large reserves of low grade ore on 
the Ventersdorp Contact and Elsburg Reefs.
Large tonnages of lower grade ore can be mined on the 
Free State Goldfields with the result that the decline in 
gold output is much slower at the higher price assumed in 
Case D. In addition new mines become viable.
On the Evander field, additional ore is available and 
production, including that of a new mine, is likely to ex­
tend the life of the field by some ten years.
Taking total gold production into account, whereas for 
Case A  output could be maintained at about 900 OO O  kilo­
grams per year to 1977 before declining, in Case D this 
level could be maintained to 1982. Furthermore, the d e ­
cline after 1982 is much slower for Case D than for Case A 
and extends the productive life at a given output by approx­
imately ten years. A/
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A comparison of output between Case D and Case A  is 
summarised in Table 10,4 which shows gold production for 
the respective cases in five year periods as well as the 
difference in production for the respective periods and 
the progressive difference,
TABLE 10.4
COMPARISON IN GOLD PRODUCTION BETWEEN CASE A AND CASE D
Period Gold Production-Tons Di fference for period Cumulative
Difference-TonsCase A Case D Io Tons
1973/77 4 648 4 648
1978/82 4 080 4 490 + 10,0 410 410
1983/87 3 044 4 090 +34,4 1 046 1 456
1988/92 1 962 3 529 +79,9 1 567 3 023
1993/97 1 434 2 462 +71,7 1 028 4 051
1998/02 1 083 1 939 +79,0 856 4 907
2003/07 564 1 400 +148,2 836 5 743
2008/12 370 665 +79,7 295 6 038
2013/17 - 267 - 267 6 305
T o t a l : 17 185 23 490 +36,7 6 305 -
Total estimated production for Case D is
36,7% higher than for Case A
21,6% higher than for Case B
15,9% higher than for Case C
10.1.5 Case E - Price Increasing to $1 5 0  per o z . (Graph 10.5)
On the whole the increase in gold production for Case 
E above Case D is much less than is the case when comparing 
Case D with Case A. This is due to two main reasons:
firstly, the difference in pay limit between Case E 
and Case D is much less than that of Case D compared 
to Case A, resulting in less tons becoming payable; 
and
secondly/
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secondly, far more newer mines become viable for Case 
D than additionally become viable for Case E - the re­
ason again being as described in the foregoing paragraph. 
This applies to the continued operations on the present, 
virtually defunct, mines as well.
The general extension in level of production for Case 
E compared with Case D is of the order of three to four 
years, making the total average additional life thirteen to 
fourteen years compared with the ten years for Case D over 
Case A.
A comparison of output between Case E and Case A  is sum­
marised in Table 10.5 which shows gold production for the 
respective cases in five year periods.
TABLE 10.5
COMPARISON OF GOLD PRODUCTION BETWEEN CASE E AND CASE A
Period Gold Production-Tons Di fference for period Cumulative 
Difference-TonsCase A Case E % Tons
1973/77 4 648 4 643 -0,1 -5 -5
1978/82 4 080 4 386 +7,5 306 301
1983/87 3 044 4 076 +33,9 1 032 1 333
1988/92 1 962 3 681 +87,6 1 719 3 052
1993/97 1 434 2 922 +103,8 1 488 4 540
1998/02 1 083 2 336 +115,7 1 253 5 793
2003/07 564 1 652 +192,9 1 088 6 881
2008/12 370 1 138 +207,6 768 7 649
2013/17 _ 610 _ 610 8 259
2018/22 - 67 - 67 8 326
T o t a l : 17 185 25 511 +48,4 8 326 -
Total estimated production for Case D is -
48,4% higher than for Case A
- 32,0% higher than for Case B
25,9% higher than for Case C
8,6% higher than for Case D
10.2/
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1 0 .2 REVENUE AND EFFECTS O N  BALANCE O F  PAYMENTS
Table 10.6 on page 451 shows the annual estimated fo­
reign exchange earned from gold production for the five cases. 
Initially, the effect of the higher price and subsequently the 
higher price combined with increased production can be clearly 
seen and is further highlighted in Graph 10.6 on page 452 which 
compares annual revenue for the five cases.
In Case A, the total revenue remains just over R1200 
million per year until 1978 before showing a progressive decline. 
After increasing to R1460 million in 1974, revenue in Case B re­
mains at that level until 1978 before decreasing progressively 
in line with lower gold production. It is only in 1984 that 
revenue decreases to below the 1973 figure. For Case C, annual 
revenue is initially some R220 million above that for Case B.
The gap narrows during the latter half of the mines' life in line 
with lower gold output.
For Case D, there is a rapid annual increase to a peak 
of R2430 million in 1982 and remains over or just under the 
R2000 million until 1990 before showing a progressive decline, 
but still remains above the 1973 level until 1994. For Case E,
the revenue rises to a peak of R3478 million in 1983 and remains 
over or just under the R3000 million mark until 1991 and over 
the R2000 million level until 1996 before progressively declining. 
In the latter case, it is only by the year 2006 before foreign 
exchange earnings drop below the 1973 level.
A comparison of revenue earned over 5 year periods 
shows the influence on the balance of payments of higher gold 
prices. Tables 10.7 to 10.10 compares Cases B, C, D and E with 
Case A, respectively.
TABLE 1 0 . 6 /
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TABLE 10.6 
SUMMARY OF REVENUE
- R MILLIONS -
Year Case A Case B Case C Case D Case E
1973 1 254 1 254 1 254 1 254 1 254
1974 1 220 1 458 1 458 1 470 1 469
1975 1 224 1 459 1 690 1 720 1 720
1976 1 243 1 461 1 681 1 969 1 966
1977 1 246 1 466 1 674 2 169 2 163
1978 1 204 1 451 1 670 2 402 2 399
1979 1 170 1 439 1 663 2 371 2 552
1980 1 101 1 418 1 638 2 372 2 768
1981 1 114 1 372 1 646 2 424 3 006
1982 1 033 1 368 1 584 2 434 3 232
1983 968 1 269 1 492 2 406 3 478
1984 898 1 214 1 432 2 211 3 427
1985 864 1 212 1 404 2 170 3 153
1986 831 1 132 1 402 2 145 3 109
1987 719 1 123 1 333 2 089 3 110
1988 709 1 043 1 307 1 982 3 109
1989 517 902 1 190 1 982 2 978
1990 518 733 1 081 1 982 2 945
1991 516 707 944 1 852 2 920
1992 503 705 823 1 641 2 699
1993 421 668 800 1 554 2 579
1994 391 573 727 1 387 2 478
1995 391 573 674 1 240 2 380
1996 391 536 670 1 200 2 191
1997 361 524 638 1 174 1 918
1998 336 524 638 1 146 1 911
1999 336 498 597 1 072 1 907
2000 294 498 568 1 045 1 893
2001 281 448 568 972 1 774
2002 256 448 512 922 1 720
2003 183 414 472 826 1 486
2004 183 371 472 826 1 447
2005 183 290 441 826 1 297
2006 139 290 441 744 1 151
2007 139 162 354 530 1 162
2008 139 162 291 430 1 063
2009 139 162 213 371 1 063
2010 139 162 183 371 1 005
2011 139 162 183 371 697
2012 - 53 59 296 697
2013 - - 59 296 616
2014 - - 59 113 616
2015 - - - 113 516
2016 - - - 113 516
2017 - - - 80 186
2018 - - - _ 120
2019/21 p.a. - - - - 48
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GRAPH 10.6 
TOTAL REVENUE
TABLE 1 0 . 7 /
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TABLE 10.7
COMPARISON OF REVENUE BETWEEN CASE A  AND CASE B
- R MILLIONS -
Period Case A Case B Difference
For period Cumulative
1973/77 6 187 7 098 911 911
1978/82 5 622 7 048 1 426 2 337
1983/87 4 280 5 950 1 670 4 007
1988/92 2 763 4 090 1 327 5 334
1993/97 1 955 2 874 919 6 253
1998/02 1 503 2 416 913 7 166
2003/07 827 1 527 700 7 866
2008/12 557 701 144 8 OlO
T o t a l : 23 694 31 704 8 O l O -
The total estimated revenue for Case B is 33,8% higher 
than for Case A, Increased production accounts for R3 325 
million of the increase of R8 01 0  million - the remainder is due 
to the higher gold price,
TABLE 10.8
COMPARISON OF REVENUE BETWEEN CASE A  AND CASE C
- R MILLIONS -
Period Case A Case C
Difference
For period Cumulative
1973/77 6 187 7 757 1 570 1 570
1978/82 5 622 8 201 2 579 4 149
1983/87 4 280 7 063 2 783 6 932
1988/92 2 763 5 345 2 582 9 514
1993/97 1 955 3 509 1 554 11 068
1998/02 1 503 2 883 1 380 12 448
2003/07 827 2 180 1 353 13 801
2008/12 557 929 372 14 173
2013/17 - 118 118 14 291
T o t a l : 23 694 37 985 14 291 -
The total estimated revenue for Case C is -
60,3% higher than for Case A, and
19,8% higher than for Case B.
Of the difference of R 1 4  291 million shown above, in­
creased production accounts for R 5  579 million - the remainder
is due to the higher gold price.
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TABLE 10.9
COMPARISON OF REVENUE BETWEEN CASE A AND CASE D
- R MILLIONS -
Period Case A Case D
Difference
For period Cumulative
1973/77 6 187 8 582 2 395 2 395
1978/82 5 622 12 003 6 381 8 776
1983/87 4 280 11 021 6 741 15 517
1988/92 2 763 9 439 6 676 22 193
1993/97 1 955 6 555 4 600 26 793
1998/02 1 503 5 157 3 654 30 447
2003/07 827 3 752 2 925 33 372
2008/12 557 1 839 1 282 34 654
2013/17 - 715 715 35 369
T o t a l : 23 694 59 063 35 369 -
The total estimated revenue for Case D is -
149% higher than for Case A,
86% higher than for Case B, and
55% higher than for Case C.
Of the difference of R35 369 million shown above, in­
creased production accounts for R16 348 million - the balance is 
due to the higher gold price,
TABLE 10.10 
COMPARISON OF REVENUE BETWEEN CASE A  AND CASE E
- R MILLIONS -
Period Case A Case E
Difference
For period Cumulative
1973/77 6 187 8 572 2 385 2 385
1978/82 5 622 13 957 8 335 lO 720
1983/87 4 280 16 277 11 997 22 717
1988/92 2 763 14 651 11 888 34 605
1993/97 1 955 11 546 9 591 44 196
1998/02 1 503 9 205 7 702 51 898
2003/07 827 6 543 5 716 57 614
2008/12 557 4 525 3 968 61 582
2013/17 _ 2 450 2 450 64 032
2018/22 - 264 264 64 296
T o t a l : 23 694 87 990 64 296 -
The total estimated revenue for Case E is -
271% higher than for Case A,
178% higher than for Case B,
132% higher than for Case C, and
49% higher than for Case D.
Of the difference of R64 296 million shown above, in­
creased production accounts for R32 382 million - the balance is 
due to the higher gold price.
Forward/
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Forward projections of the current account of the ba­
lance of payments excluding gold, show an annual deficit in ex­
cess of R2 0 0 0  million by 1980. Should the gold price remain
static at a real price of $50 per ounce, the contribution of
gold to this shortage will only be of the order of R1 200 million 
annually - the balance of the deficit will have to be obtained 
from capital inflows. The requirements for capital in the near 
future is high to provide the necessary infrastructure and d e ­
velop other mining and industrial propositions to replace the di-
ninishing contribution of gold. The prices used for Case B and
C improves the position by R200 million and R400 million, re­
spectively but is not yet sufficient to eliminate the deficit. 
ror Case D, gold revenue should be sufficient to cover the de­
ficit on current account whilst for Case E an annual excess of 
31 O O O  million can be foreseen by 1980.
CHAPTER 11/
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CHAPTER 11
STATE'S SHARE OF PROFITS AND DIVIDENDS TO SHAREHOLDERS
The historical contribution to the State's share of 
gold mining profits in the form of lease and tax payments was 
given in Table 2.2 on page 6, which also showed the dividends 
paid to shareholders. Future payments to the State and the 
amounts available to shareholders as estimated for the five 
different gold prices used are summarised in this chapter.
H .1 LEASE AND TAX PAYMENTS
The amounts accruing to the State for the various 
cases are given in Table 11.1 and illustrated in Graph 11,1.
It can be seen that for Case A, lease and tax payments increase 
from R264 million in 1973 to a peak of R290 million in 1977 d e ­
spite gold production (and revenue) remaining fairly constant 
over this period. The reason for this increase is two-fold:
mainly because large mines such as Kloof, Kinross, East 
Driefontein become liable for lease and tax payments
during this period and because on a number of other mines
capital expenditure is reduced, and
- secondly, because State aid, which has been deducted from
the lease and tax paid by certain mines, is phased out.
After 1977 there is a progressive reduction in lease 
and tax payments in line with declining gold production and co n ­
sequent lower income.
For Cases B and C, lease and tax payments increase ra­
pidly to peaks of R391 million and R485 million, respectively,
in 1977 before declining progressively thereafter.
For Case D, payments to the State increase rapidly to 
a peak of R756 million in 1978, some 2,7 times the level of Case 
A. The reason for this high rate of increase is because the
State's marginal rate of share of profits is well in excess of
50%.
T ABLE  1 1 . 1 /
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TABLE 11.1 
SUMMARY OF LEASE AND TAX PAYMENTS
- R MILLIONS -
Year Case A Case B Case C Case D Case E
1973 264 264 264 264 264
1974 271 377 376 367 367
1975 262 360 465 453 453
1976 265 371 466 572 570
1977 290 391 485 684 682
1978 279 377 474 756 756
1979 277 368 459 706 771
1980 238 350 433 658 781
1981 251 327 435 661 831
1982 245 320 403 653 885
1983 225 288 366 667 976
1984 204 273 346 596 lOOO
1985 201 276 354 599 902
1986 192 269 362 597 890
1987 166 272 343 585 886
1988 167 256 340 567 892
1989 113 216 308 575 861
1990 116 167 283 578 859
1991 119 159 238 525 843
1992 113 158 204 465 765
1993 94 152 198 453 723
1994 85 126 188 398 694
1995 85 126 175 351 668
1996 85 114 173 347 615
1997 73 106 162 331 519
1998 70 106 162 32.5 518
1999 70 97 148 303 517
2000 61 97 138 294 515
2001 62 84 138 274 486
2002 58 84 123 256 480
2003 35 67 100 221 416
2004 35 62 lOO 221 411
2005 35 47 94 221 362
2006 28 47 95 194 289
2007 28 37 80 129 295
2008 28 37 66 106 275
2009 28 37 52 93 276
2010 29 38 48 94 259
2011 29 38 48 94 165
2012 - io 13 78 165
2013 - - 13 78 157
2014 - - 13 21 157
2015 - - - 21 136
2016 - - - 22 136
2017 - - - 22 40
GRAPH 1 1 . 1 /
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For Case E, lease and tax payments increase rapidly 
to a peak of R1 00 0  million in 1984 before progressively de­
clining thereafter. It is only by the year 2010 that receipts 
by the State drop below the 1973 level of R264 million.
Tables 11,2 to 11.6 show a comparison of lease and 
tax payments in five year periods between Case A  and Cases B,
C, D and E, respectively.
TABLE 11.2
COMPARISON OF LEASE AND TAX BETWEEN CASE A  AND CASE B
- R MILLIONS -
Period Case A Case B
Difference
For period Cumulative
1973/77 1 352 1 763 411 411
1978/82 1 290 1 742 452 863
1983/87 988 1 378 390 1 253
1988/92 628 956 328 1 581
1993/97 422 624 202 1 783
1998/02 321 468 147 1 930
2003/07 161 260 99 2 029
2008/12 114 160 46 2 075
T o t a l : 5 276 7 351 2 075 -
Total estimated lease and tax payments for Case B 
is 39,3% higher than for Case A  compared with a 33,8% increase 
in revenue.
TABLE 1 1 . 3 /
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TABLE 11.3
COMPARISON OF LEASE AND TAX BETWEEN CASE A AND CASE C
- R MILLIONS -
Period Case A Case C Difference
For period Cumulative
1973/77 1 352 2 056 704 704
1978/82 1 290 2 204 914 1 618
1983/87 988 1 771 783 2 401
1988/92 628 1 373 745 3 146
1993/97 422 896 474 3 620
1998/02 321 709 388 4 008
2003/07 161 469 308 4 316
2008/12 114 227 113 4 429
2013/17 - 26 26 4 455
T o t a l : 5 276 9 731 4 455 -
Total estimated lease and tax payments for Case C is -
84,4% higher than for Case A, and 
32,4% higher than for Case B.
compared with a
60,3% increase in revenue
19,8% increase in revenue, respectively.
TABLE 11.4
COMPARISON OF LEASE AND TAX BETWEEN CASE A  AND CASE D
- R MILLIONS -
Period Case A Case D
Di fference
For period Cumulative
1973/77 1 352 2 340 988 988
1978/82 1 290 3 434 2 144 3 132
1983/87 988 3 044 2 056 5 188
1988/92 628 2 710 2 082 7 270
1993/97 422 1 880 1 458 8 728
1998/02 321 1 452 1 131 9 859
2003/07 161 986 825 IO 684
2008/12 114 465 351 11 035
2013/17 - 164 164 11 199
T o t a l : 5 276 16 475 11 199 -
Total estimated lease and tax payments for Case D is -
212% higher than for Case A,
124% higher than for Case B, and
69% higher than for Case C.
compared with a
149% increase in revenue 
86% increase in revenue 
55% increase in revenue, respectively.
TABLE 1 1 . 5 /
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TABLE 11.5
COMPARISON OF LEASE AND TAX BETWEEN CASE A AND CASE E
- R MILLIONS -
Period Case A Case E Difference
For period Cumulative
1973/77 1 352 2 336 984 984
1978/82 1 290 4 024 2 734 3 718
1983/87 988 4 654 3 666 7 384
1988/92 628 4 220 3 592 IO 976
1993/97 422 3 219 2 797 13 773
1998/02 321 2 516 2 195 15 968
2003/07 161 1 773 1 612 17 580
2008/12 114 1 140 1 026 18 606
2013/17 - 626 626 19 232
T o t a l : 5 276 24 508 19 232 -
Total estimated lease and tax payments for Case E is -
- 365% higher than for Case A
- 233% higher than for Case B
- 152% higher than for Case c , and
- 49% higher than for Case D.
compared with a
- 271% increase in revenue
- 178% increase in revenue
- 132% increase in revenue
- 49% increase in rev e n u e , res pectively
11.2 DIVIDENDS
Annual amounts available to shareholders for the five 
cases considered in this study are shown in Table 11.6 on page 
462 and illustrated in Graph 11.2. It can be seen that for Case 
A, the amounts available to shareholders remain at or just below 
R200 million until 1982 - in no year is it higher than the 1973 
total of R210 million. It would seem odd that the shareholders' 
share of available profits decline slightly whilst the State's 
share increases. The reason for this anomoly, is that certain 
mines not paying tax in 1973 become liable during this period 
whilst State assisted mines are also phased out. After 1982 
dividends decline progressively in line with lower gold pro­
duction .
T ABLE  1 1 . 6 /
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SUMMARY OF DIVIDENDS
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- R MILLIONS -
Year Case A Case B Case C ■ D Case E
1973 211 211 211 211 211
1974 198 268 268 260 259
1975 195 263 339 325 324
1976 201 231 296 346 343
1977 196 220 275 342 339
1978 195 221 283 405 398
1979 193 246 307 440 469
1980 188 249 313 469 547
1981 196 249 330 505 636
1982 192 263 333 552 735
1983 179 244 313 536 779
1984 167 236 302 481 720
1985 164 236 291 455 641
1986 159 226 284 454 635
1987 140 214 272 447 632
1988 139 204 270 425 639
1989 103 175 248 416 615
1990 102 144 231 416 612
1991 96 139 200 383 605
1992 92 138 177 341 559
1993 78 134 173 330 533
1994 72 115 149 300 514
1995 72 118 139 270 496
1996 72 H O 139 265 457
1997 64 105 132 256 403
1998 62 105 132 251 402
1999 62 lOO 122 237 401
2000 54 100 116 230 400
2001 54 90 116 215 379
2002 51 90 104 203 373
2003 35 80 92 179 327
2004 35 74 92 180 322
2005 35 63 87 180 286
2006 29 63 88 158 243
2007 29 38 74 109 248
2008 29 38 64 93 231
2009 29 38 49 83 231
2010 29 38 45 83 221
2011 29 38 45 83 153
2012 - 8 9 72 153
2013 - - io 72 137
2014 - - io 18 137
2015 - - - 19 122
2016 - - - 19 122
2017 - - - 15 34
2018 - - - 9
2019/21 p.a. - - - 8
GRAPH 1 1 . 2 /
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GRAPH 11.2 
TOTAL AMOUNTS AVAILABLE FOR DIVIDENDS
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For Cases B and C, dividends increase to peaks of 
R268 million and R339 million in 1974 and 1975, respectively. 
The decrease shown in the late 1 9 7 0 8s is due to heavy pre— pro­
duction capital expenditure on the Deelkraal and Video-Vermeu- 
.enskraal mines.
For Case D, dividends increase substantially from 
210 million in 1973 to a peak of R550 million in 1982 before 
ogressively decreasing. However, dividends are still in ex- 
35 of the 1973 level until the year 2000.
Dividends in Case E follows the same pattern as for 
_,_.e D except that a peak of R780 million is reached in 1983.
It is only in the year 2011 that the dividend level falls below 
the 1973 level.
Tables 11.7 to 11,10 show a comparison of amounts a- 
vailable to shareholders in five year periods between Case A 
and Cases B, C, D and E, respectively.
TABLE 11.7
COMPARISON OF DIVIDENDS BETWEEN CASE A AND CASE B 
- R MILLIONS -
Period Case A Case B
Difference
For period Cumulative
1973/77 1 OOl 1 193 192 192
1978/82 964 1 228 264 456
1983/87 809 1 156 347 803
1988/92 532 800 268 1 071
1993/97 358 582 224 1 295
1998/02 283 485 202 1 497
2003/07 163 318 155 1 652
2008/12 116 160 44 1 696
T o t a l : 4 226 5 922 1 696 -
Total estimated dividends for Case B is 40% higher 
than for Case A  compared with a 39% increase in lease and tax 
p a y m e n t s .
TABLE 1 1 . 8 /
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TABLE 11.8
COMPARISON OF DIVIDENDS BETWEEN CASE A AND CASE C
- R MILLIONS -
Period Case A Case C Difference
For period Cumulative
1973/77 1 OOl 1 389 388 388
1978/82 964 1 566 602 990
1983/87 809 1 462 653 1 643
1988/92 532 1 126 594 2 237
1993/97 358 732 374 2 611
1998/02 283 590 307 2 918
2003/07 163 433 270 3 188
2008/12 116 212 96 3 284
2013/17 - 20 20 3 304
Total: 4 226 7 530 3 304 -
Total estimated dividends for Case C is -
78% higher than for Case A, and 
27% higher than for Case B
compared with a
84% increase in lease and tax payments, and
32% increase in lease and tax payments, respectively.
TABLE 11.9
COMPARISON OF DIVIDENDS BETWEEN CASE A AND CASE D
- R MILLIONS -
Period Case A Case D
Difference
For period Cumulative
1973/77 1 OOl 1 484 483 483
1978/82 964 2 371 1 407 1 890
1983/87 809 2 373 1 564 3 454
1988/92 532 1 981 1 449 4 903
1993/97 358 1 421 1 063 5 966
1998/02 283 1 136 853 6 819
2003/07 163 806 643 7 462
2008/12 116 ■ 414 298 7 760
2013/17 - 143 143 7 903
T o t a l : 4 226 12 129 7 903 -
Total estimated dividends for Case D is -
187% higher than for Case A 
105% higher than for Case B, and 
61% higher than for Case C
compared with a
212% increase in lease and tax payments 
124% increase in lease and tax payments, and 
69% increase in lease and tax payments, respectively.
TABLE 1 1 . 1 0 /
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TABLE 11.10
COMPARISON OF DIVIDENDS BETWEEN CASE A AND CASE E 
- R MILLIONS -
Period Case A Case E Difference
For period Cumulative
1973/77 1 OOl 1 476 475 475
1978/82 964 2 785 1 821 2 296
1983/87 809 3 407 2 598 4 894
1988/92 532 3 030 2 498 7 392
1993/97 358 2 403 2 045 9 437
1998/02 283 1 954 1 671 11 108
2003/07 163 1 426 1 263 12 371
2008/12 116 989 873 13 244
2013/17 - 552 552 13 796
2018/21 - 33 33 13 829
T o t a l : 4 226 18 055 13 829 -
Total estimated dividends for Case E is -
327% higher than for Case A 
205% higher than for Case B 
140% higher than for Case C, and
- 49% higher than for Case D
compared with a
365% increase in lease and tax payments 
233% increase in lease and tax payments 
152% increase in lease and tax payments, and 
49% increase in lease and tax payments, respectively.
1 1.3 THE RELATIONSHIP BETWEEN LEASE AND TAX PAYMENTS AND DIVIDENDS 
In the past, during periods when no abnormal circum­
stances disturbed the sharing of profits such as additional 
levies or the opening up of whole new fields, the division of 
profits after capital expenditure accruing to the State in the 
form of lease and tax and those accruing to the shareholders, 
was of the order of 50:50. For all the cases considered in 
this study, the division is disturbed and the State's share is 
in excess of 50%. For Cases C, D and E, at the higher gold 
prices, the State's share of the increased profits available is 
higher than the shar e h o l d e r s ’ as can be seen from the ratios 
shown below Tables 11.8 to 11.10. It is only in Case B where 
the shareholders portion is marginally in excess of the State's 
portion. CHAPTER 12/
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CHAPTER 12 
TAX CONCESSIONS
The gold mining industry has always acted as a draw- 
card for foreign investment. Any future policy on gold pro­
duction, and the taxation policy that goes with it, must not 
dampen the expectations of foreign as well as domestic investors. 
A policy that is aimed at increasing the tax burden of the gold 
mines can do incalculatable harm to the Republic's image, es­
pecially insofar as it is still heavily dependant on foreign cap­
ital investment.
The sharp rise in the price of gold during 1972 has 
put a different complexion on earnings from gold mining com­
panies. During 1971, lease and tax payments amounted to R139 
million whilst dividends totalled R142 million. It is not yet 
known what amounts will be paid in 1972, but it is certain to be 
well in excess of the above figures. Taking a conservative 
view of prices for 1973 of 050 per ounce, estimates show that 
lease and tax payments will increase to R264 million or 90% above 
the 1971 payment whilst dividends will amount to R211 million, 
some 50% higher than the amount paid in 1971. Therefore, it can 
be seen that for any increase in available profits, the State 
takes almost double the amount received by the shareholders.
Despite the higher gold prices used in this study, it
appears that after 1980 there will be a sharp decline in gold
production. Fortunately, predictions made in the past about d e ­
clining gold production, have always proved to be wrong due
mainly to -
devaluations and
the discovery of new fields.
Is this not the time now for the State to consider 
some new catalyst to encourage -
exploration and
the mining of present uneconomic ore?
In/
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In view of the anticipated higher receipts from gold 
mining operations, the State can contemplate concessions in 
three ways by -
easing the labour situation 
granting tax relief, and
participating in the risk of opening up a new mine.
12.1 LABOUR
The availability of labour, both White and Bantu, to 
the mining industry is at present a cause for concern. In the 
gold mining industry the proportion of South African Bantu em­
ployed has declined from a range- of 36 - 40% for the period 1950 
to 1968 to 22% in 1972. Labour requirements can be linked to 
tons milled. Historical figures show the following trend:
TABLE 12.1
TONNAGE MILLED PER EMPLOYEE
Period
Average Annual 
Tons Milled 
OOO'S
Labour Tons pe r Employee
White Non-White White Non-White
1911/15 24 354 23 007 186 505 1 059 131
1916/20 24 050 22 589 182 796 1 065 132
1921/25 23 606 18 138 172 967 1 301 136
1926/30 28 241 21 248 191 997 1 329 147
1931/35 35 091 26 310 236 025 1 334 149
1936/40 52 361 40 llO 318 123 1 305 165
1941/45 59 091 38 796 327 431 1 523 180
1946/50 53 546 40 025 295 842 1 338 181
1951/55 58 020 46 597 306 112 1 245 190
1956/60 64 351 48 593 355 846 1 324 181
1961/65 73 075 47 018 385 892 1 554 189
1966/70 75 800 40 926 368 550 1 852 206
1971 78 659 37 614 379 171 2 091 207
S o u r c e : Chamber of Mines' Annual Reports.
Graph 12.1 illustrates the tons per employee for 
the period 1911 to 1971 and projections to the year 2010.
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GRAPH 12.1
TONS PER EMPLOYEE
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From Table 12,1 and Graph 12.1 it can be seen that 
for Whites the tons per employee
averaged 1063 to 1920
averaged 1337 for the period 1921 to 1960 except for the war 
years, when it was much higher because of the number of em­
ployees on active service, and the early 1950's when it was 
much lower due to the large number of employees on non-pro­
ductive capital work associated with the opening-up of the 
new goldfields. -increased/
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increased by 40% during the ten year period from 1960 to 
1970.
Tons per non-white employed showed a far steadier
growth rate and over the past 60 years increased by 57%.
When it comes to predicting future tons per employee, 
it appears reasonable to accept the long term trend line for Non-
Whites but is far more difficult to decide on which line to a-
dopt for Whites. The trend over the past ten years is far
steeper than the trend for the period from 1910 to 1970. It
was decided to use the steeper trend line for estimating the num­
ber of White employees because
it is expected that the shortage of labour will continue 
thereby necessitating the more productive use of capital 
i t e m s ,
of the trend to larger,mines by merging existing companies,
the mifies are likely to resort to a larger degree of m e c h ­
anisation, and
the possibility of certain jobs being done by Non-Whites.
Table 12.2 shows the estimated average annual tonnage 
milled to the year 2002, in five year periods, used in this study.
TABLE 12.2 
ESTIMATED AVERAGE ANNUAL TONS MILLED 
- OOO'S -
Period Case A Case B Case C Case D Case E
1973 - 1977 73 019 74 314 74 824 78 504 78 504
1978 - 1982 64 709 72 981 76 732 90 028 92 983
1983 - 1987 50 166 59 623 65 499 86 567 96 096
1988 - 1992 31 599 39 693 46 493 72 809 87 581
1993 - 1997 21 181 28 335 31 111 49 724 69 641
1998 - 2002 15 322 24 089 25 333 38 253 54 661
Extrapolating/
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Extrapolating the tons per employee from Graph 12.1 
and applying it to the tons in Table 12.2, labour requirements, 
both White and Non-White for the gold mining industry are given 
in Table 12.3.
TABLE 12.3 
LABOUR REQUIRED
Period Tons per Employee
Labour required for
Case A Case B Case C Case D Case E
WHITES
1973/77
1978/82
1983/87
1988/92
1993/97
1998/02
2 275 
2 500 
2 725
2 950
3 175 
3 400
32 lOO 
25 900 
18 400 
IO 700 
6 700 
4 500
32 700 
29 200 
21 900 
13 500 
8 900 
7 lOO
32 900 
30 700 
24 OOO 
15 800 
9 800 
7 500
34 500 
36 OOO 
31 800 
24 700 
15 700 
11 300
34 500 
37 200
35 300 
29 700 
21 900 
16 lOO
NON-WH
1973/77
1978/82
1983/87
1988/92
1993/97
1998/02
ITES
212
218
225
231
238
245
3 4 4 400 
296 800 
223 000 
136 800 
89 OOO 
62 500
350 500 
334 800 
26b OOO 
171 800 
119 100 
98 300
352 900 
352 OOO 
291 lOO 
201 300 
130 700 
103 400
370 300 
413 OOO 
384 700 
315 200 
208 900 
156 lOO
370 300
426 500
427 lOO 
379 100 
292 600 
223 100
The foregoing labour requirements for the gold mining 
industry must be seen in conjunction with the requirements of 
other expanding mining enterprises (such as platinum) as well as 
industrial ventures. All labour will have to be drawn from a 
common pool.
To alleviate the problem of the shortage of labour by 
achieving the increase in productivity indicated in the fore­
going tables, it is considered that some incentive, especially 
as far as Non-White labour is concerned, will be required.
This can be done in two ways:
-firstly/
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firstly, by allowing Non-White personnel to do more a d ­
vanced work and so move up into the semi-skilled and 
skilled categories, and
secondly, by providing some incentive for an improvement 
in productivity.
It is not the intention to dwell on the first part 
in this study as this is more of a political problem. As far 
as the second category is concerned, it is felt that some tax 
incentive could be very fruitful, especially in the present 
highly inflationary circumstances. The proposal put forward 
i s ;
Given that
labour productivity can be measured as x tons per unit of 
labour and using 1972 as a base year, any improvement in 
productivity in subsequent years can be measured, and
the present general tax formula is Y = 60 - ~ ~  i
it is proposed that the 360 part of the formula be increased by 
one for every one percent improvement in productivity to a m a x ­
imum of 30, so that at that level, the formula becomes 
390Y = 60 - — —  . The following example will illustrate the ef­
fect:
A s s u m e :-
90lease formula of Y = 15 - —
x
increase in productivity of 30%
labour charges constitute 40% of total costs
total tons milled remain the same
t h e n :-
NO IMPROVEMENT 
IN PRODUCTIVITY
30% IMPROVEMENT 
IN PRODUCTIVITY
Tax formula Y=60 - 2 5 2
X
Y=60 - 2 £ 2
X
Y=60 - 2 2 2
X
Revenue RIO OOO RIO OOO RIO OOO
Working costs 6 OOO 5 446 5 446
Profit 4 OOO 4 554 4 554
Lease payment 516 601 601
Tax payment 1 730 2 012 1 982
Total lease and tax 2 246 2 613 2 583
Profit after lease and tax 
Increase to State 
Increase to Shareholder
1 754 1 941 
16,3% 
10,7%
1 971 
15,0% 
12,4%
F rom/
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From the preceding example it can be seen that, by 
providing such an incentive, the receipts by the State improve 
by some 15% whilst the shareholder is 12% better off. Should 
there be no tax concessions and there is a 30% improvement in 
productivity, payments to the State are 16% higher. It would 
appear that the concession is well worth considering as the ad­
vantage is significant. The benefit to individual mines would 
vary depending on their profitability ratios,
1 2 .2 CHANGES TO THE TAX FORMULA
A further aspect that could be considered is the 
lowering of the tax rate in such a way that the State and share­
holders share the profits after capital expenditure in a 50:50 
ratio. As a quid pro quo the mines could be required to lower 
their average grade by 10%. Such a concession on the part of 
the State will act as a stimulant for new investments in other 
fields and could, to a very large extent, counter the current 
overseas image of the Republic. A  study 1  ^ was made (using a 
common rising gold price) to see the effect on gold production 
of a lowering of the tax rate. If the lowering of the tax rate 
and the average grade is accompanied by permission to mill on 
Sundays, which could mean a 10% increase in output, no s ignifi­
cant change in gold production would be encountered during the 
first five years of the scheme, but the effect on subsequent 
output would be significant and could increase gold production 
by 15% over the next 40 years. The proposed formula is
Y = 60 - and is in addition to the incentive proposed un­
der paragraph 12,1. The combined formula at maximum produc-
870tivity would then be Y = 60 - ---  .1 x
The example previously used will show the effect of 
the above proposals.
Revenue
Costs
Profit
Lease payment 
Tax payment 
Total lease and tax 
Profit after lease and tax
PRESENT FORMULA PROPOSED FORMULAE
Y=60- -2§° Y=60- —  x
Y=60- —
X
RIO OOO 
6 OOO 
4 OOO 
516
1 730
2 246 
1 754
RIO O O O  
6 OOO 
4 OOO 
516 
1 250
1 766
2 234
RIO OOO 
5 446 
4 554 
601
1 502
2 103 
2 451
The/
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The steps mentioned in the foregoing paragraph in co n ­
junction with the higher gold prices used for Cases B, C, D and 
E will have the following results:-
The expectations of foreign as well as domestic investors 
in the gold mining industry will not be frustrated and the 
Republic's image in the investment field will be streng­
thened. A  far reaching policy with regard to mining tax­
ation can stimulate the inflow of foreign capital for new 
base mineral and coal propositions. The effect on the b a ­
lance of payments will be two-fold.
The inflow of additional capital will help to alle­
viate the deficit on current account over the next 
d e c a d e .
In the longer term it will stimulate the establish­
ment of new base mineral mines which will have to 
make a larger contribution to the balance of payments 
in the near future.
Income to the State from lease and tax payments will in­
crease tremendously at the higher gold prices and even if 
tax concessions are made, receipts by the State will still 
be well in excess of the present l e v e l s .
Higher accruals to shareholders will provide funds that can 
be invested in other undertakings, both mining and industrial.
12.3 EXPLORATION INCENTIVES
At present, exploration companies can offset expen­
diture against profits in the year in which it is incurred.
The risk attached to such expenditure is very high as the success 
rate is low. It is proposed that, for purposes of determining 
tax, the amount expended on exploration for gold be doubled.
This concession should stimulate further exploration.
1 2 . 4 /
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12.4 ASSISTANCE WITH THE ESTABLISHMENT OF NEW MINES
In the past the State has assisted with concessions 
in the establishment of new mines by
granting full redemption of capital expenditure 
giving capital allowances
- allowing interest on unredeemed capital
allowing areas to be exploited by adjoining properties
(such as the Southvaal scheme), and
granting loans on favourable terms (Randfontein).
With the exception of the last-mentioned concession, 
the entrepreneur has borne the full risk of establishing a mine. 
In the event of failure, the full loss is borne by the share­
holder, whilst if the venture is successful, the State has taken 
its share of the profit; usually in excess of 50% of the av a i l ­
able profits.
New high grade gold fields are unlikely to be di s ­
covered; any new venture is more likely to be of a marginal 
nature. It is, therefore, proposed that the State take a more
active part in the establishment of a mine by
using part of the enhanced receipts accruing from higher 
gold prices in granting loans on favourable terms,
foregoing lease and tax on established mines by allowing 
such mines to open up new areas, i.e. an extension of the 
Southvaal scheme,
- providing part of the facilities, such as housing, which 
could revert back to the State once mining operations 
c e a s e ,
- increasing the interest allowable on unredeemed capital ex­
penditure thereby enabling the shareholder to recover part 
of his outlay sooner (should the venture be a failure, the 
full risk is still borne by the e n t r e p r e n e u r ) , and
lowering the effective tax rate by changing the formula as 
previously proposed in this study.
The/
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The foregoing proposals will act as a tremendous 
stimulant to companies in tackling new ventures,
12.5 CONCLUSION
The aim of this study was to show the role that gold 
can still play in the future of South Africa. The effect was 
shown of higher gold prices on the balance of payments, receipts 
by the State in the form of lease and tax payments and the 
amounts available to shareholders. It must also be borne in 
mind that gold production has a ripple effect throughout the ec­
onomy.
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